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IL-8 RECEPTOR ANTAGONISTS 



FIELD OF THE INVENTION 

This invention relates to a novel group of phenyl urea compounds, processes for the 
preparation thereof, the use thereof in treating IL-8. GROa. GROp. GROyand NAP-2 
mediated diseases and pharmaceutical compositions for use in such therapy. 

BACKGROUND OF THE INVENTION 

Many different names have been applied to lnterleukin-8 (IL-8). such as neutrophil 
attractant/activation protein- 1 (NAP- 1 ). monocyte derived neutrophil chemotactic factor 
(MDNCF). neutrophil activating factor (NAF). and T-cell lymphocyte chemotactic factor. 
lnterleukin-8 is a chemoattractant for neutrophils, basophils, and a subset of T-cells. It is 
produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial and 
epithelial cells exposed u> TNF, IL- la, IL-ip or LPS. and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini et al, J. Clin inv»«i 
84, 1045 (1989): J. Schroder et al, J. Immunol, 139. 3474 (1987) and J Immunol \aa 
2223 ( 1990) : Stricter, et al. Science 243. 1467 < 1989) and J. Biol Chem 764 I062I 
(1989); Cassatella et al, J. Immunol 14ft 3216 (1992). 

Groa. GROp. GROyand NAP-2 also belong to the chemokinc a family. Like IL-8 
these chemokinc|h^0o^c3tvvc«cned i,*.hy oil testes. For instance GROo/B^havc. 
been referred to as" MGSaL p and y respectively (Melanoma Growth Stimulating Activity) 
see Richmond et al. J. Cell Physiology 129. 375 (1986) and Chang et al. LMmunoJ I4K. 45 1 
( 1992). All of the chemokines of the a-lamily which possess the ELR motif directly prcccdine 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Groa. GROp. GROyand NAP-2 stimulate a number of functions in vitro. Thcs 
have all been shown 10 have chcmoatiractant properties for neutrophils, while IL-8 and GROo 
have demonstrated T-lymphocyics. and basnph.les chemotactic activny. In addition IL-X can 
induce histamine release from basp^hifc from both normal and ^K/mdifjifygJs GRQ-a.an*. 
IL-8 can m.addiuon. induce iysci/omal cn/,vme release and respiratory burst from neutrophils. 
ILr8 has also been shown to increase the surface expression of Mac- 1 fCDI lh/CD18> on 
neutrophils without de novo protein synthesis. This may contribute 10 increased adhesion of 
the neutrophils to vascular endothelial cells. Many known diseases are characterized by- 
massive neutrophil infiltration. As IL-8. Groa. GROp. GROyand NAP-2 promote the 
accumulation and activation of neutrophils, these chemokines have been implicated in a wide 
range of acute and chronic inflammatory disorders including psoriasis and rheumatoid arthmis. 
Baggiolini et al. FEBS Lc» 307- 97 ( 1992,: Miller et al, Crit. Rev Immunol p 1 7 (1992,: 
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Hpp^nh^m Pt a\ ft n nn Rev Immunol. 9. 617 (1991 ); Scilzetal., J.Clin. Invest. K7 .463 
( 199 1 ): Miller et aL Am Rev. Rcspir. Pis. 146 . 427 (1992); Donnely et al.. Lancet 341 . 643 
(1993). In addition the ELR chcmokines (those containing the amino acids ELR motif just 
prior to the CXC motif) have also been implicated in angiostasis. Stricter el al. Science 258, 
1798 (1992). 

In vitro, IL-8, Groot, GROp, GROyand NAP-2 induce neutrophil shape change, 
chemotaxis, granule release, and respiratory burst, by binding to and activating receptors of the 
seven-transmcmbrane. G-protcin-linked family, in particular by binding to IL-8 receptors, 
most notably the B-rcceptor. Thomas et al., J. Biol. Chem. 266 . 14839 ( 1991): and Holmes 
el al.. Science 253 . 1278 (1991). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent. For a review see R. Freidinger in: 
Progress in Drug Research - Vol. 40» pp. 33-98, Btrkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 
8Ra. which binds only IL-8 with high affinity, and IL-8RP. which has high affinity for IL-8 
as well as for GRO-a, GROp, GROy and NAP-2. See Holmes et al., supra: Murphy et al.. 
Science 253 . 1280 (1991): Lee et al., J. Biol. Chem . 267, 16283 (1992): LaRosa et al., L 
Biol. Chem. 267 . 25402 (1992): and Gayle et a!., J. Biol. Chem. 268 . 7283 (1993). 

There remains a need for treatment, in this field, for compounds which are capable of 
binding to the IL-8 a or P receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemotaxi:> : v: '-if-cdir^-hil zvA T ceMr s£;?ets into the 
inflammatory site) would benefit by compounds which arc inhibitors of IL-8 receptor binding 

SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chemokinc mediated disease, 
wherein the chemokine is one which binds U) an IL-8 a or jJ receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceuticals acceptable salt thereof. In particular the chemokinc is IL-8. 

• This ATteniion also relates to z method of inhibiting the binding of IL-8 to;;'- r^epiors 
in a mammal in need thereof which comprises administering to said mammal an-efft&tivc ' 
amount of a compound of Formula (I ). 

Compounds of Formula (I) useful in the present invention arc represented by the 
structure: 
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whcrein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less; 
5 Ri is independently selected from hydrogen: halogen: nitro: cyano; halosubstituted C 1. 1() 

alkyl: Ci- jo alkyl; C2-10 alkenyl; Cj-io alkoxy; halosubstituted Ci - k> alkoxy: azide; 

S(0)tR4: hydroxy; hydroxy Ci^alkyl; aryl; aryl Cm alkyl; aryloxy: aryl Cj-4 alkyloxy; 

heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic C|-4alkyl: heteroaryl C] -4 alkyloxy; 

aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic C2.10 alkenyl; NR4R5; C2-10 
10 alkenyl C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3Rg; Cj-K) alkyl 

CfO)R 1 1 ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 12: 

OC(O) R 11 ; NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 

membered unsaturated ring; 
t is 0. or an integer having a value of I or 2; 
15 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cj-4 alkyl, optionally 

substituted aryl, optionally substituted aryl Chalky L optionally substituted heteroaryl. 

optionally substituted heteroaryl C | ^alkyl, heterocyclic, heterocyclic C | .4 alkyl. or R4 „■ 
. ,,and R5 t«£-C;^i;cr AVi-h Ur^nltm^n ^ hich they arc auached form a b to 7 incm&i: sisigw.^- 
20 which may optionally comprise an additional hetcroaiom selected from O/N/S; 

Y is independently selected from hydrogen; halogen: nitro: cyano: halosubstituted C |_ 10 alkyl; 

C 1- 10 alkyl: C2-K) alkenyl; C|.|() alkoxy: halosubstituted C|_io alkoxy: azide: SfO)|R4; 

hydroxy: hydroxyCi-4alky); aryl: aryl Cm alkyl: aryloxy; aryICi-4 alkyloxy: heteroaryl: 

heteroarylalkyl: heteroaryl C 1.4 alkyloxy; heterocyclic, heterocyclic C|-4alkyl: aryl C2-I0 
25 alkenyl: heteroaiyl C2-I0 alkenyl; heterocyclic C2-I0 alkenyl: NR4R5: C2-I0 alkenyl 

C(0)NR4R5: C(0)NR4R5; C(0)NR4Ri(): S(0)3H; S(0)3Rs; C|-io alkyl CfO)Ri |: 

C2-ioalkenyj. QO)R| I :C2- 10 alkenyl C(O)0?.j s:CxO)Ri i;C(0)ORj2; CC{0),Ri 1; 

NR4CfO)R i 1 : or two Y moieties together Stray form 0-(CH2)sO- or a 5 to 6 mcmbcrcd 

unsaturated ring: 
30 n is an integer having a value of I to 3; 
m is an integer having a value of 1 to 3: 
Rs is hydrogen or C 1 .4 alkyl: 
R|0 is C|-m alkyl C(0)2R8: 
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R| I is hydrogen, C 1 -4 alkyl, optionally substituted aryl, optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryl. optionally substituted heteroary!C|-4aIkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic*: ]-4alkyl: 

Rl2 is hydrogen, Ci-K) alkyl, optionally substituted aryl or optionally substituted arylalkyl; 

or a pharmaceutical^ acceptably salt thereof. 

Another aspect of the present invention is to a method of treating a chemokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or 0 receptor and which 
method comprises administering an effective amount of a compound of Formula (H) or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (II). as defined herein. 

This invention also relates to the novel compounds of Formula (H), or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula (HI) or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 

Thus invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective ~ 
amount of a compound oO^rin^I^ ~ " / \ 

This invention also relates 10 the rtrivel compounds of Formula (III ). or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 

DETAILED DESCRIPTION OF THE INVFNmON 

The compounds of Formula (I) may also be used in association with the veterinary 
treatment of mammals, other than humans, in need of inhibition of IL-8 or other chcmokines 
which bind to the IL-8 a and (J receptors. Chemokine mediated diseases lor treatment. 
lhcr;ip^!iica)!y or prophylactically, in animals include disease states such ;&;:K*e mnc-ii herein 
iiuhc r Methods of Treatment section: : 

In compounds of Formula (I), R is suitably any functional moiety which provides an 
lomzablc hydrogen having a pKa of 10 or less, preferably from aboul 3 to 9. more preferably 
from about 3 to 7. Such functional groups include, but are not limited to. hydroxy, carhoxylic 
acid, thiol. -SR2 -OR2. -NH-C(0)R a , -C(0)NR6R7. a substituted sulfonamides of the 
formula -NHS(0)2Rb- -S(0)2NHRc, NHC(X2)NHRjv or a tctrazoiyl: wherein X2 is oxygen 
or sulfur, preferably oxygen. Preferably, the functional croup is other than a sulfonic acid. 
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either directly or as a substiiueni group on the aryl. heteroaryl. or heterocyclic moiety ring, 
such as in SR2 or OR2. More preferably R is OH. SH. or NHS(0)2Rb- Suitably. R 2 is a 
substituted aryl. heteroaryl, or heterocyclic moiety which ring has the functional moiety 
providing the ionizablc hydrogen having a pKa of 10 or less. 

Suitably. R6 and R7 arc independently hydrogen or a C|-4 alkyl group, or R 6 and R7 
together with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heieroatom which hetcroaiom is selected from oxygen, nitrogen 
or sulfur. This heteroring may be optionally substituted as defined herein. 

Suitably R a is an alkyl. aryl. arylC|-4alkyl. heteroaryl. hcieroarylC |_4alkyl. 
heterocyclic, or a heterocyclic C|-4alkyl moiety, all of which may be optionally substituted, as 
defined herein below. 

Suitably. R D is a NR6R7, alkyl. aryl. arylC|-4aIkyl. arylC2-4alkcnyl. heteroaryl. 
heteroarylCi-4alkyl. heteroarylC2-4 alkenyl, heterocyclic, or heterocyclic Cjwjalkyl. or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to 
three times independently by halogen; nitro: halosubstituied Cm alkyl. such as CF3: C 1 -4 
alkyl. such as methyl: Cm alkoxy. such as methoxy: NR9C(0)R a : C(0)NR6R7. S(0)3H. or 
C(0)OCm alkyl. Rb is preferably an optionally substituted phenyl, benzyl, or styryl When 
Rb is a heteroaryl preferably it is an optionally substituted thiazolc. optionally substituted 
^i^>yX,i^option^!? subtftmcd quinolinyl ring. Wherein Ry is hydn^cn 1:4 aiRyt: ~ 
preferably hydrogen, and suitably when the substitucm-group is NRyOO)R a . then R a is 
preferably an alkyl group, such as methyl. 

Suitably Rc is hydrogen, alkyl. aryl. arylC|-4alkyl. arylC|-4alkonyl. hctcroar>'l. 
heteroarylC|-4alkyl. heteroarylCi-4alkenyl. heterocyclic, or heterocyclic Ci^alkyl. or a 
heterocyclic Ci ^alkenyl moiety, all of which may be optionally suhsiiiuied one to three times 
independently by halogen, nitro. halosubstituied C | .4 alkyl. C | -4 alkyl. C | -4 alkoxy. 
NR^C(0)R a . C(0)NR6R7. S(0)3H. or C(0»OCi-4 alkyl. wherein Ro .vrrydrogen or aC|-4 
alkyl.' Preferably, Rc is an opiionaily substiiuicu phenyl. 

When R is an OR2 or SR 2 moiety ii is recognized by one of skill in the art thai the aryl 
ring must, therefore, contain the required ionizablc hydrogen. The aryl ring may also be 
additionally substituted, independently, by one to three groups, which groups may also contain 
an additional ionizable group, and which include but are not limited 10. halogen, nitro. 
halosubstituted Cm alkyl. Cm alkyl. C 1.4 alkoxy. hydroxy. SH. -C(0)NR6R7. 
-NH-C(0)R a . -NHS(0)2Rb- S(0)2NR6R7- C(0)ORx. or a tetrazolyl ring. 
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In compounds of Formula (I), suitably R | is independently selected from hydrogen; 
halogen; nitro; cyano; halosubstituted C|.|o alkyl, such as CF3; C|- 10 alkyl, such as methyl, 
ethyl, isopropyl. or n-propyl; C2-I0 alkenyl; Ci- 1() alkoxy, such as mcthoxy. or ethoxy; 
5 halosubstituted C|. 10 alkoxy, such as tritluoromcihoxy; azidc; S(0)iR4. wherein 1 is 0. I or 2: 
hydroxy; hydroxy C|-4alky I, such as methanol or cthanol: aryl, such as phenyl or naphthyl: 
aryl C1.4 alkyl, such as benzyl; aryloxy, such as phenoxy; aryl C1-4 alkyloxy, such as 
benzyloxy; hetcroaryl; hetcroarylalkyl; hetcroaryl C|-4 alkyloxy; aryl C2- 10 alkenyl ; 
heteroaryl C2- 10 alkenyl; NR4R5; C2- 10 alkenyl-C(0)NR4Rs: C(0)NR4R5: C(0)NR4R K): 

1 0 S(0)3H; S(0)3R«; C | . 1 0 alkyl C(0)R 1 1: C2-IO alkenyl C(0)R | J . C2- 10 alkenyl C(0)OR 1 ] : 
C(0)Ri 1: C(0)OR|2- such as carboxy, methylcarboxylate or phenylbcnzoate; OC(O) R| |; 
NR4C(0)Ri 1 ; azido; or two Ri moieties together may form 0(CH2)sO- or a 5 to 6 
membered unsaturated ring; and s is an integer having a value of 1 to 3. The aryl, arylalkyl, 
arylalkehyl, heteroaryl, heteroarylalkyl, heteroarylalkenyl, heterocyclic, hetcrocyclicalkyl. and 

1 5 heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably Ri is other than azido or S(0)3R8- 

When R | forms a dioxybridge. s is preferably 1 . When R| forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently, I to 3 times by the other R | moieties as 
defined above. • - ' - v 

Suitably, R4 and R5 are independently hydrogen, optionally substituted C 1 -4 alfcyi. 
optionally substituted aryl. optionally substituted aryl C|-4alkyl. optionally substituted 
25 heteroaryl, optionally substituted hetcroaryl C 1 -4alkyl. heterocyclic. hetcrocyclicC | .4 alkyl. or 
R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member ring 
which may optionally comprise an additional hctcroatom selected from O/N/S. 

R 10 is suitably C | . 10 alkyl C(0)2Rx. such as CH2C<0)2H or CH2C(0)2CH3. 

' 30 - - . i . ' . " ■ ■ ^ r 

R] I is suitably hydrogen, C |-4 alkyK;aryi. aryl C|-4 alkyl. hetcroaryl. heicroaryi 
C |.4alkyl. heterocyclic, or heterocyclic C ) -4alkyl. 

R 12 is suitably hydrogen. C 1 - 10 alkyl. optionally substituted aryl or optionally 
35 substituted arylalkyl. 

Preferably Ri is halogen, cyano. num. CF3. C(0)NR4Rs. alkenyl C(0)NR4R5- 00> 
R4RK). alkenyl C<0)ORi2- heteroaryl. hetcroarylalkyl . heteroaryl alkenyl. or S(0)NR4R5. 
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and preferably R4 and R5 are boih hydrogen or one is phenyl. A preferred ring substitution 
for Rj is in the 4-posilion of the phenyl ring. 

When R is OH. SH or NS02Rb than R) is preferably substituted in the 3-position. the 
4- position or di substituted in the 3,4- position. The substiiueni group is suitably an electron 
withdrawing moiety. Preferably when R is OH, SH or NS02Rb- than R] is nitro. halogen, 
cyano. trilluoromcthyl group. C(0)NR4Rs. 

When R is carboxylic acid, than R | is preferably hydrogen, or R] is preferably 
substituted in the 4-position. more preferably substituted by trifluoromcthyl or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen: 
halogen; nitro: cyano: halosubstituted Ci-ioalkyl: C|. 10 alky!: C2-I0 alkenyl: C].|() alkoxy: 
halosubstituted C | . 10 alkoxy: azidc: S(0) t R4: hydroxy: hydroxy C | -4alkyl: aryl; aryl C | -4 
alkyl: aryloxy: arylC|-4 alkyloxy: aryl C2- 10 alkenyl; heteroaryl: heteroarylalkyl: heteroaryl 
Cm alkyloxy: heteroaryl C2-K) alkenyl: heterocyclic, heterocyclic Ci-4alkyl; heterocyclic. 
10 alkenyl: NR4R5; C2- 10 alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Ri 0 ; S(0)3H: 
S(0)3R8: C 1 . 10 alkyl C(0)Ri 1 ; C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)0Ri 1 ; 
C(0)R 1 1 : C(0)0R 1 2: OC(O) R u : NR4C(0)R 1 1 : azido: or two Y moieties together may form 
0-(CH2)sO- or a 5 10 6 mcmbered unsaturated ring. When Y forms a dioxybridge, s is 
preferably I. When Y forms an additional unsaturated ring, it is preferably 6 membered 
rc»uui;i£ ^naphihylcnc ring system. J TO may be substituted ; io 3 times 

by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted 
above may all be optionally substituted as defined herein. Preferably R | is other than a/ido or 
S(0)3Rk 

Y is preferably a halogen. C | .4 alkoxy. optionally substituted aryl. optionally 
substituted aryloxy or arylalkoxy. methylene dioxy. NR4R5. thio C|-4alkyl. thioaryl. 
halosubstituted alkoxy. optionally substituted C | -4 alkyl. or hydroxy alkyl. Y is more 
/preferably, .mono- sj s !siiiuied haiogen. disuhstituiec! halogen; im>no substituieu ulkoxy. 
disubsiituted alkoxy. mcthylenedioxy. aryl. or alkyl. more preferably these croups are mono or 
di-substiiuied in the 2 - position or 2 -. 3-position. 

While Y may be substituted in any of the 5 ring positions, preferably when R is OH. 
SH. or NS02Rh- Y is preferably mono-substituted in the 2-position or 3 - position, with the 
4 - preferably being unsubstituted If the ring is disubsiituted. when R is OH. SH. or 
NS02Rb. subsiiiucnts are preferably in the 2' or 3 position of a monocyclic ring. While both 
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Rl and Y can both be hydrogen, it is prefcrcd thai ai least one of the rings be substituted, 
preferably both rings arc substituted. 

In compounds of Formula (I). X is suitably oxygen or sulfur, preferably oxygen. 

5 

While not explicitly covered by Formula (I), (Ia-c), (II), or (HI), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like structure include: 
H) N-(Bis (2-hydroxy-4-nitro phenyl) N'-(dianisdine) diurea 

4-Melhylenc bis(N-(2-chloro phenyl) N'-(2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyl|-N'-phenylurca: 
15 N-|5-Niiro-2-hydroxyphenyI]-N'-phenyl urea 

3-Hydroxy-4- { | (phenylamino)carbonyl lamino } benzamide 

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea 

2-{ |(Phcnylamino)carbonyl)amino }thiphenol 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phenyl urea 
20 N-|2-Hydrpxy-4-(uifluoromethyl)phcnyIl-N f -phenyl urea 

N-(2-Hydroxy-4-niu-ophenyI)-N , -(2-hydroxy-4-nitrophenyI) urea 

^-^*4%droAy 4 n;Uv^heny}j I^r jJhcnyl-lhiour^ *^.;v, ; .. c 

N-*4 Niiro-2-(phenyIsulfonylamino)phenyl)-N , -phcnyl urea 
N-fZ-Hydroxy-.S-nitrophenyD-N'-iS-methoxy^-lhienyDurca 
25 N-(2-Hydroxy-4-nitrophenyl)-N , -(3-methoxy-2-thienyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N , -(3-mcthoxyphcnyl)urea 
N-(2-Hvdroxy-4-nitrophenyl)-N-(2-meihoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-lrifluoromelhyIphcnyl)urca 
N-(2-Hydroxv-4-niu*ophenyl)-N'-{2-lrinuoromethylphcnyl)urca 

30 N-(2-Hyjtoixy^ 

N-(2-Hvdroxy-4-nitrophenyl^ 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-bromophcnyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(4-bromophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-{2-phcnylphcnyI)urca 
35 N-(2-Hydroxy-4-niirophcnyl)-N*-( I -naphlhyDurca: 

N-(2-Hydroxy-4-nitrophenyl)-N-(2-n!trophcnyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N-(2-nuorophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2.6-dinuorophenyl)urca 
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N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-ethoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N , -(2-eihylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N-(2-trinuoromeihoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl) N , -(2-methylthiophenyl) urea 
5 N-(2-Hydroxy-4-niirophenyJ) N'-(2-chloro 6-meihyl phenyl) urea 
N-(2-Hydroxy-4-nhrophenyl) N'-(2-suIfoxymethyl phenyl) urea 
N-(4-TrifluoromethyI-2-hydroxy phenyl) N-(2-bromo phenyl) urea 
N-(4-Carbomeihoxy 2-hydroxy phenyl) N'-(2-bromophenyI) urea 
N-(4-Trifluoromethyl-2-hydroxy phenyl) N*-(2-phenyl phenyl) urea 

10 N-(4-Carbomethoxy 2-hydroxy phenyl) N -(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N , -(2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyI) N '-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N-(2,4-dibromo phenyl) urea 

15 N-(2-Hydroxy- l-naplhyl)-N , -(2-bromo phenyl) urea 

N-(2-Hydroxy-^nitrophenyl)-N'-(23-meihylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N'-(2-methyl phenyl) urea 

N-[4.(Benzylamino)carbonyl-2-hydroxyphenyll-N-(2-bromophenyl)urea 
20 N-(2-Hydroxy-4-nitrophenyl)-NX2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 
X (2 hydroxy 3-napthyl) N-(2-bromo phenyl) urea; 1 - * " 

N-(3.4-Difluoro 2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urca 
25 N-f2-Hydroxy 4-methyl phenyl) N'-(2-bromo phenyl) urca 

N-(2-Hydroxy-4-nitro phenyl) N-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxy phenyl) N*-(2-bromo phenyl) urea 
N-(2-Sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 

H j (2-Phenylsulfarmdo) 4-cyanophenylf Nr-(2-bromo phenyl) urea 
N-(2-( Amino sullonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl siyryl) phenyl) N '-(2-bromo phenyl) urea 
2-|(3,4 Di-mcthoxyphcriylsulfonyDamino] phenyl) N'-(2-bromo phenyl) urca 
35 N-( 2-|(4- AcciamidophenylsullonyDamino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (2-ihiophenc) phenyl) N'-(2-bromo phenyl) urea 
Nm2-( Amino sullonyl (3-tolyl) phenyl) N*-(2-bromo phenyl) urea 
N-(2-(Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
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N-(2-( Amino sulfony] benzyl) phenyl) N-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)-N'-(2-meihoxyphcnyl)urca 

N-|2-Hydroxy-5-cyanophcnyl)-N-[2-bromophcnylJ urea 

N-[2-Hydroxy-3-fluorophenyl]-N l -|2-bromophcnyl| urea 
5 N-[2-Hydroxy-3-nuoro-5-bromophenyl]-N'-|2-bromophenyl] urea 

N-[2-Hydroxy-3-chlorophenyl|-N , -[2-bromophcnyl) urea 

N-I2-Hydroxy-3-lrinuoromethylphenyI|-N , -|2-bromophcnyll urea 

N-12-Hydroxy-3.4-diphenyI-phenyl]-N-[2-bromophenyl| urea 

N-{2-HydroxyO-glycinemethylesiercarbonylphenyl]-N , -[2-bromophcnyll urea 
10 N-|2-hHydroxy-3-gIycincarbonylphenylJ-N-f2-bromophenyl| urea 

N-[2-Hydroxy-3,5-dichlorophenyl]-N , -f2-bromophenyl) urea 

N-|2-Hydroxy-3-niu-ophenyl)-N'-[2-bromophenylJ urea 

N-[ 2-Hydroxy-3 t 4-dichloropheny l]-N , -[2-bromopheny I J urea 

N-f2-Hydroxy-3-cyanophenyI]-N , -[2-bromophenyl] urea 
1 5 N-[2-Hydroxy-4-cyanophenyI]-N , -[2-bromophenyl) urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[4-methoxyphenyl] urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[2-phenylphenyl] urea 

N^2-Hydroxy^-cyanophenyl]-N42-meihyIphenyl) urea 

N-| 2-Hy droxy-4-cyanophcny 1 )-N'-| 2-trifluoromcthy (phenyl ] urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N-[3-trifluoromethylphenyl) urea 

N-[2-Hydroxy-4-cyanophenylJ-N , -[4-trifluoromcihylphenyl] urea 

-M [2 liyduixy : ^a ^ - ^ - v - • - 

N-|2-Hydroxy-4-ethylphcnyll-N'-[2-bromophcnyl| urea 
N-|2-Hydroxy-3-phcnylaminocarbonyl phenyI|-N*-|2-bromi>phcnvl| urc;i 

25 N-|2-Hydroxy-3-cyano-4-mclhylphenyll-N*-(2-bromophcnyl | urea 
N-12-Hydroxy-4-earbophenyl phenyl|-N'-|2-bromophcnyl| urea 
N-f2-Hydroxy-3-carbophenyl phenyl)-N'-|2-bromophcny]| urea 
N-|3-Bcnzyloxy-2-hydroxyphenyll-N'-f2-bromophcnyIi urea 
(E)-N-|4-[2-(Meihoxycarbonyl) cihcnyl)-2-hydroxyphcnyl|-N'-|2-brnnu>phcnyI| urea 

30 (E)-N-[3-|2-(Meihoxvcarbt>rvI).eihenvli-2-hvdnixvnhcnvl)^ urca-N'-jj-. 
hromophenyi) urea 

(E)-N-[3-[2-(Aminocarhonyl) cthenyl]-2-hydroxyphcnyl|-N ( -|2-bromophcnyl|urca-N'-|2- 

bromophcnyl) urea 
(E)-N-I4-|2-(Aminocarbonyl)eihenyIl-2-hydroxyph^ 
35 bromophenyll urea 

N-[2-Hydroxy-4-benzamidc phenyl]-N*-(2-bromophcnyl| urea 
N-|4-Aminocarbonyl-2-hydroxyphenyl)-N'-[2-brc)mophenyl] urea 
N-(2-Hydroxy-3,5.6-trinuorophenyl)-N'-(2-bromophcnyr)urea 
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N-(2-Hydroxy-3-nu(mM-lrinuommcthylphcnyl)-N , -(2-bromophcnyl)urca 

N-(2-Hydroxy-3-iodophcnyl)-N , -(2-bromophcnyl)urca 

N-|2-[[[2-rrrinuoromclhyl^ 

N-(2-Bromophenyl)-N , -[2-dimethylaminosulionylamino)pheny]|urca 
5 N-[2-(PhenethylsuIfonylamino)phenyl|-N , -(2-bromophenyl)urca 

N-[2-[(2-Acetamido^-mcthylthiazol-5-yl^ 

N-|2-Hydroxy-4-cyanophenyl|-N'-[4-phcnylphcriyI| urea 

N-[2-Hydroxy-4-cyanophenyl]-N , -f2,3-dichlorophenyi) urea 

N-f2-Hydroxy-4-cyanophcnylI-N , -[2-methoxyphenyl| urea 
10 N-f2*Hydroxy-4-cyanophenylI-N l -[3-meihoxyphenyI) urea 

N-[2-Hydroxy-5-fluorophenylJ-N , -f2-bromophenyll urea 

N- [ 2-Hydroxy-5-trifluoromethy Ipheny I |-N'- [ 2- bromopheny 1 ) urea 

N-[2-Hydroxyphenyl)-N'-[2-bromophenyl| urea 

N-fTrans-3-styrI-2-hydroxyphenyl]-N , -[2-bromophenyl| urea 
1 5 N-[2-Hydroxy-3 ? 4-dichlorophenylJ-N , -I2-meihoxyphenyl| urea 

N-[2-Hydroxy-3.4-dichlorophenyl]-N'-[4-mclhoxyphenyl) urea 

N-[2-Hydroxy-3 t 4-dichIorophenyI]-N , -f 3-trinuoromelhyIpheny] ) urea 

N-f2-Hydroxy-3.4-dichlorophenyl]-N , -[2-phcnyIphenyl) urea 

N-[2-Hydroxy-3,4-dichlorophenyI)-N*-[4-phcnyIphcny]] urea 
20 N-[2-Hydroxy-3.4-dichlorophenyl]-N , -f2.3-dichlorophcnyll urea 

N-[2-Hydroxy-4-isopropylphenyl]-N , -[3-trifluoromelhylphenyll urea : % 

NM2-Hydroxy-3rnaphlh^i^ ^ 

N-[2-((2J-Dichlorothicn-5-y0jsulfony^ 

N-[2-|(33-Bisirifluoromethylphenyl)suliony^ 
25 N-(2-|(2-BenzynsuIlonylamino)-(5-^ 

N-[2-|2-(3-Nilrophcnyl)sulfonvlamino)phcnyI|-N-(2-bromophcnyI)urc;i 

N-[2-I2-(4-Phcnoxyphcnyl)suIfonylamino|phen\1|A T -(2-bromophony]) urea 

<N[[2-(1S)-I0-Camphorsullonylamim^ 
%;> N-J[2-(lR)-10rCamph()rsulfo^^ * • 

N-12-[2-(2-Nhro-(44riiluim^^ 

N-(2-Hydroxy-4-azidophenyI)-N'-{2-iodophcnyI)urca 

N-(2-Hvdroxy-3-a/.idophcnyl)-N , -(2-hrt)mophenyhurca 

N-|2-Hydroxy-3-cvanophbnyl)-N , -|2-mcihoxyphcnyI ) urea 
35 NM2-Hydroxy-3-cyanophcnyl)-N , -|3-trifluoromcthylphcny)) urea 

N-[2-Hydroxy-3-cyanophenyl)-N'-[2-phcnyIphcnyl| urea 

N-f2-Hydroxy-3-cyanophenyl]-N , -f2.3-dichlorophenyl| urea 

N-[2-Hydroxy-4-isopropyIphenyl]-N , -[2.3-dichlorophenyl] urea 
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N-|2-Hydroxy-4-isopropylphenyl)-N-|2<hlon>-5-trinuoromcihylphcny urea 
N-|2-Hydroxy-3-phcny)phenyl|-N'-[23-dichiorophenyl) urea 
N-[2-Hydroxy-5-niirophcnyll-N'-|2-mcihoxyphcnyl| urea 
N-P-Hydroxy-S-niirophcnyll-N'-I.Vlrinuoromcihylphenyll urea 
N-[2-Hydroxy-5-niirophcnyl|-N -|2-phcnylphcnyil urea 
N-[2-Hydroxy-5-niirophenyl|-N , -[2,3-dichlorophenyI) urea 
N-|2-Hydroxy-5-cthylsullonylphenyl|-N -|2.3-dichIorophenyl| urea 
N-f2-(2-Amino-(4-irinuoromeihy]) phenyl) sullbnylamino] phenyl]- N'-(2- 
bromophenyDurea 

N-|2-(Aminosulfonyl phenyl) 3-amino phenyl| N'-(2-bromo phenyl) urea 
N-[2-Hydroxy-3.4-dichlorophenyl)-N -|2,4 dimelhoxyphenyl) urea 
N-I2-Hydroxy-34-dichlorophenyll-N M2-chloro-5-trinuoromethylphenyl) urea 
N-[2-Hydroxy-3-naphlhyI]-N , -[3-irifluoromethylphenyl) urea 
N-[2-Hydroxy-5-naphihalenesulfonic acidl-N'-[2-bromophenyll urea: 
N-|2-Hydroxy-4-naphlhalenesullonic acidi-N'-^-bromophenyll urea: 
1 . 1 -(4-Meihyl-2-phenylene)bis[2-thio-3-3-iolylurea| 
N-(2-Carboxyphcnyl)-N'-phenyIurea 
N-(2-Hydroxy-4-nitrophenyl)-N*-phcnylurca: 
1 -(2-Carboxyphenyl)-3-(4-chlorophcnyl)urca ; 

2-(3^Dichh>n>phcnylcarb(^nyldiimino)-5-lrinuim)mclhylbenzi)ic acid: 
2-(4-Chlorophenylcart)onyidiimino)-5-uinuoromeihylbenzoic acid: 

■ Anisy!V3-t2--twlx>xyphcnyl)urca; . . - ^ - 

l-(2-Carboxyphcnyl)-3-(3-nuorophcnyi)urca: 
i-{2-Carboxyphcnyl)-3-(3-chlorophcnyl)urca: 
l-tm-Anisyl)-3-(2-carbi>xyphncyl)urca: 
I -(o-Anisyl)-3-f 2-carboxyphcnyl)urca : 
l-(2-Carboxyphcnyr)-3-(3.4-dichlorophcnyhurca: 
l-(2-Carboxyphcnyl)-3-(2.4-dichlorophcnyl)urca: 
N-(5-Chloro-2-hydroxy-4-niirophcnyl)-N'-phcnylurca: 
N;(2-Hydroxv/4-ni^ _ ■ ,^^ t( - 

Prclcrcd compounds of Formula (I) include: 
N-(2-Hydroxv-4-niirophcnyn-N-(2-mcihoxyphcnyl)urea 
N-(2-Hydroxy-4-niir()phenyl>-N-i2-bromophenyl)urca 
N-<2-Hydroxy-4-nitrophcnyn-N-(2-phcnylphcnyl)urea 
N-(2-Hydroxy-4-nilrophcnyl)-N , -(2-nicthylihiophenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2.3-dichIt>rophenyl)urea 
N-i2-hydroxv 4-niiro phenyl) N'-(2-chloro pnenyl) urea 
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N-f2-Hydroxy-4-niirophenyl)-N-(2.3-mcihylcnedioxyphcnyl)urca 
N-(2-Hydr()xy-4-nitrophcnyl)-N'-(2-mcih()xy-3-chh)rophcnyl)urea 
N-(2-hydmxy 4-niiro phenyl) N -(2-phcnyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyI)urea 

N-(2-Hydroxy-3-glycinemethylesiercarhonylphenyl)-N^(2-bromophcnyl)urea 

N-(3-Nitro-2-hydroxyphenyl)-N-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N , -(2-bromophenyl)urca 

N-(2-Hydroxy-3.4-dichlorophenyl)-N-(2-bromophenyl)urea 

N-f3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N , -(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N , -(23-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyI)urea 

N-(2-Hydroxy-3-cyano-4-meihylphenyl)-N , -(2-bromophenyl)urea 

N-(4-Cyano-2-hydroxyphenyl)-N , -(2-trinuoromethylphenyl)urca 

N-(3-Trinuoromcthyl-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 

N^S-Phcnylaminocarbonyl^-hydroxyphenyO-N'-CZ-bromophenynurea 

N-(2-hydroxy 4-niiro phenyl) N-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bmmo phenyl) thiourea 

N-(2-phcnylsuHonamido)-4-cyanophenyl-N , (2-bromo phenyl )urea 

(E)-N-[3H(2-Aminocaitonyl)eihenyll-2-hydroxyphenyll-N , -(2-bromophenyl)ure^ 

N '?vHyuroxy.^ . , t 

N-(2-Hydroxv;;'.4'dichlorophcnyl)-N f -(2-phenylphenyl)urca 
N-(2-Hydroxy-3.4-dichlorophcnyl)-N'-(2,3-dichlorophcnyl)urca 
N-(2-Hydroxy-5-nitrophcnyl)-N , -(2,3-dichlorophenyl)urca 
N-(2-Hydroxy-3-cyanophenyl)-N , -(2.3 dichlorophcnyburea 

As used herein, "optionally substituted* unless specifically defined shall mean such 
groups as halogen, such as fluorine, chlorine, bromine or iodine: hydroxy; hydroxy substituted 
C ] . | oaJkyl; C i - to alkoxy: such as mcthoxy orcihiJ:: y: S{Q) m * C i . \ n alkyL wherein W \siK 
I or 2. such as methyl thio. methyl sullinylor mcthyj sultonyl; amino, mono & di-substituicd 
amino, such as in the NR4R5 group: NHC(0)R4: C(0)NR4R5: C(0)OH: S(0)2NR4R5: 
NHS(0)2R|3. C1-10 alkyl. such as methyl, ethyl, propyl, isopropyl. or t-butyl: 
halosubstituicd C|.|() alkyl. such CF3: an optionally substituted aryl. such as phenyl, or an 
optionally substituted arylalkyh such as benzyl or phenethyl. optionally substituted hcicrocylic. 
optionally substituted heterocylicalkyl. optionally substituted heteroaryl. optionally substituted 
hetcroaryl alkyl. wherein these aryl . hctroaryl. or heterocyclic moieties may be substituted one 
to two umcs by halogen: hydroxy: hydroxy substituted alkyl: C].|() alkoxy: S(0) m C\. 10 
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alkyl; amino, mono & di-substituted amino, such as in ihc NR4R5 group; Ci-io alkyl. or 
halosubstiluied C | - 10 alkyl, such as CF3. 

R|3 is suitably C| -4 alkyl, aryl. aryl Ci-4alkyl, heteroaryl, hctcroary)C|-4alkyl. 
heterocyclic, or heterocyclic |-4alkyl. 



10 



15 



20 



2S 



3D 



Another aspect of the present invention are the novel compounds of Formula (II), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates 10 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
pharmaceutical^ acceptable diluent or carrier. Compounds of Formula (II) are also useful tor 
treating a chemokine mediated disease, wherein the chemokine is one which binds to an IL-8 a 
or P receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 




(II) 
wherein 

X is oxygen or sulfur: 

R is any functional moiety having s.n torsTabie .hydrogen and ? ^Ka of .1.0 or less; 

R \ is independently selected Irom hydrogen; halogen;- nitro: cyano: halo^ubstitutcd C | - 1 0 
alkyl: C ] - jo alkyl: C2-10 alkenyl: C l - 1() alkoxy: halosubstituied C i- 1() alkoxy: a/.ide: 
S(0)tR4: hydroxy: hydroxyC|-4alkyl: aryl; aryl Ci -4 alkyl; aryloxv: arylCi-4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, heterocyclic |-4alkyl: hctcroarylC | -4 alkyloxy: 
aryl C2- 10 alkenyl; heteroaryl C2- 1() alkenyl: heterocyclicC2- JO alkenyl; NR4R5: C2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S{0)3H: S(0)3R«: C|-io alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl CfO)R 1 1 : C2- 1 () alkenyl C(0)OR ) I : C(0)R 1 1 ; C(0)OR 1 2 : 
OC(p) R 1 1 : NR4C(0)R 1 1 : or .two R l moieties together may form 0<CH2> s O- or a 5 to * 
"membercd unsaturated ring; * - 

1 is 0. or an integer having a value of I or 2; 

s is an integer having a value of I to 3; 

R4 and R_s arc independently hydrogen, optionally substituted Cj .4 alkyl. optionally 

.substituted aryl. optionally substituted aryl Ci-4alkyl. optionally substituted heteroary l. 
optionally substituted heteroaryl Ci-4alkyl, heterocyclic, heterocyclic | -4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected irom O/N/S: 
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Y Is independently selected from hydrogen: halogen: nitro: cyano: halosubstiiuicd G 1 . 10 alkyl: 
Cmo alkyl: C2- 10 alkenyl: C | - h» alkoxy; halosubstiuiled C|-io alkoxy: azidc: S(OhR4: 
hydroxy: hydroxy C|-4alkyl; aryl; aryl Ci -4 alkyl; aryloxy: aryl Ci-4 alkyloxy: hctcroaryl: 
hetcroarylalkyl: heieroarylC | -4 alkyloxy; heterocyclic, heterocyclic C|-4alkyl: aryl C2-I0 
5 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2- 1 0 alkenyl: NR4R5: C2- 1 0 alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4R|0: S(0)3H; S(0)3RR: Cmo alkyl QO)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1: C2-I0 alkenyl C(0)OR 1 \ : C(0)R 1 j : C(0)OR 1 2: OC(O) R 1 1 : 
NR4C(0)Ri 1: or two Y moieties together may form CMCH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 
10 n is an integer having a value of 1 to 3; 

m is an integer having a value of I to 3: 

Rg is hydrogen or C 1 -4 alkyl; 

RlOisCi-iO alkyl C(0)2R8: 

R j 1 is hydrogen. Ci-4 alkyl, optionally substituted aryl. optionally substituted aryl C|_4alkyl. 
1 5 optionally substituted heteroaryl, optionally substituted heieroarylC | -4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic^ | _4alkyl: 
Rl2 is hydrogen, Cmo alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
E is optionally selected from 



O 



2S 



■30 



O: C6: 





: or R ' : the 

20 asterix * denoting point of attachment of the ring, with at least one E being present: 
or a pharmaceutical ly acceptably salt thereof. 

Suitably, the variables for Formula (II). such as X. R. R j . R4 . Rs. R6. R7. Rs- Rw. 
Y. R a . Rb. Re- n. m. and s terms, etc. arc as defined in Formula (I) above. The E ring 
denoted by its point of attachment through the ^sicrix (*• may optionally be present. If il a in 
not presenVihe ring is a phenyl moiety wh?ch is substituted by the R aud R| terms as "shown. 
At least one E ring is necessary. The E ring may be substituted by the R | moiety in any ring, 
saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated 
ring(s). 



Exemplified compounds of Formula (III) arc 
N-[2-hydroxv-5-indanonc]-N'-[2-bromophenyl| urea: 
N-| l-hydroxylluorcne]-N'-[2-bromophcnyI) urea; 
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N-|3-hydroxy-9.10-anthraquinon-2-yl|-N , -|2-bromophcny]| urea 

Another aspect of the present invention are the novel compounds of Formula (HI), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
5 the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutical^ acceptable diluent or carrier. Compounds of Formula (III) arc also useful for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-8 a 
or (J receptor and which method comprises administering an effective amount of a compound 
10 of Formula (III) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula (III ) arc 
represented by the formula: 




wherein 
15 X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 

R | is independently selected from hydrogen: halogen: nitro: cyano: halosuhsiitutcd C |. in 

alkyl: C|-H) alkyl: C2- 10 alkenyl: Ci-io alkoxy: halosuhsiitutcd C|.|n alkoxy: a/idc: ||^," 
S(0)tR4: hydroxy:>hydsMyC " [.4aifcyi; diVfiaryJ C | .4 alkyl: aryloxy: arylC | -4 allcyloxy : : % 
20 hcteroaryl: heteroarylalkyl: heterocyclic, heterocyclic | -4alkyl: hcteroary IC | .4 alkvloxx . 

aryl C2- 10 alkenyl: hetcroaryl C2- 10 alkenyl: hctcrocyclicC2- 10 alkenyl: NR4R5; C2- It) 
alkenyl C(0)NR4R5, C(0)NR4R5: C(O)NR4R]0: S(C»3H; S(0)3Rs: C|. 10 alkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R \ \ ; O0>0R 12: 
OC(O) R h : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2»sO- or a 5 10 6 
25 mcmbered unsaturated ring: 

t is 0. or an integer having a value of I or 2: 

5 ss an integer having ;a valuc-pf. f to5.. - ' J PK 

R4 and R5 arc independently hydrogen, optionally substituted C | -4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|_4alkyl. optionally substituted hcteroaryl. 
30 optionally substituted hcteroaryl C | -4alkyl. heterocyclic, hctcroc yclicC | -4 alkyl. or R4 and 

R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring which 

may optionally comprise an additional hetcroatom selected from O/N/S: 
Y is independently selected from hydrogen: halogen; nitro: cyano: halosuhsiitutcd C\. 10 alkyl: 

C i-io alkyl: C2- 10 alkenyl: Ci-|<> alkoxy: halosuhsiitutcd Ci-|<) alkoxy; a/.idc: S(0)iR4- 
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hydroxy; hydroxyC|-4alkyl: aryl; aryl C|-4 alky): aryloxy; arylCi-4 alkyloxy: heieroaryl: 
heieroarylalkyl; heieroarylC]-4 alkyloxy; heterocyclic, heterocydicC|-4alkyl: aryl C2- 10 
alkenyl; heieroaryl C2- 10 alkcny!: hctcrocyclicC2- 10 alkenyl: NR4R5: C2-10 alkcnyl 
C(0)NR4R5; C(0)NR4R5: C(O)NR4Ri 0 ; S(0)3H; S(0)3R8: C M0 alky] C(0)Ri j; 
CMOalkeny] C(0)Ri \: C2-I0 alkenyl C(0)OR| |: C(0)Ri i: C(0)0Ri2: 0C<0) R| j: 
NR4QO)Ri |: or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of 1 to 3: 

m is an integer having a value of I to 3; 

R8 is hydrogen or C 1-4 alkyl; 

RlOisCi-ioalkyl C(0)2R8; 

Rj 1 is hydrogen, C 1-4 alkyl, optionally substituted aryl. optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC 1 -4alkyi, optionally 
substituted heterocyclic, or optionally substituted heterocyclic^ )-4alkyl; 

Rl2 is hydrogen, C|- 1() alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptably salt thereof. 

Suitably, the variables, etc. for Formula (II) are the same as those defined for Formula 
(I) above, such as for example the R variable 

Exemplified compounds of Formula (III) are N-(2-Hydroxv-4 nitrophenyl)-N , -(3- 

hie;N;xy-2-th^fy0uma : a^d N-(2-hydroxy-5-nitrophciTyl^ 

Another aspect of the present invention is the novel compounds of Formula (Iah a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease as 
defined herein. This invention also relates to the pharmaceutical compositions comprising a 
compound of Formula (Ia> and a pharmaceutical^ acceptable diluent or carrier The 
compounds of Formula (la) arc represented by the strucuiurc: 



wherein 

X is oxygen or sulfur; 

R a is an alkyl. aryl. arylC j -4alkyl. heieroaryl. hcteroaryl C |-4alkyl. heterocyclic, or a 
heterocyclic C 1 -4alkyl moiety, all of which may be optionally substituted: 



h(Vj. 




NHS(0) 2 R b 



(hi) 
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Rb is a NR6R7. alkyl. ary). arylC 1 -4alkyK aryl C2-4alkcnyl, heteroaryl. hcteroarylCi-4alkyl. 
heicroaryIC2-4 alkcnyl. heterocyclic, or heterocyclic C|-4aJkyl. or a heterocyclic 
C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen; nitro: halosubstiluted C|-4 alkyl; C| -4 alkyl: Cj -4 alkoxy: 
5 NR9C(0)R a : C(0)NR6R7- S(0)3H. or C(0)OC 1 .4 alkyl; 

R6 and R7 arc independently hydrogen or a C j -4 alkyl group, or and R7 together with the 
nitrogen to which they arc attached form a 5 to 7 member ring which ring may optionally 
contain an additional hctcroatom which hetcroatom is selected from oxygen, nitrogen or 
sulfur which ring may he optionally substitued; 
10 Ry is hydrogen or a C ] -4 alkyl, preferably hydrogen; 

R] is independently selected from hydrogen; halogen; nitro; cyano: halosubstituted Ci_ to 
alkyl: Cj. 10 alkyl: C2- K) alkenyl; C i- 10 alkoxy; halosubstituted Cj. 10 alkoxy; azide; 
S(0) t R4; hydroxy: hydroxy C | ^alkyl: aryl; aryl C 1 .4 alkyl; aryloxy: aryl C 1 -4 alkyloxy: 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic Ci-4alkyl: hcteroaryl C | -4 alkyloxy: 
1 5 aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5; C2- 10 
alkenyl C(0)NR4R5: C(0)NR4Rs: C(0)NR4R|(): S(0)3H; S(0)3R8: Cmo alkyl 
C(0)R 1 1: C2-IO alkenyl C(0)R I ! : C2- 1 0 alkenyl C(0)OR 1 j : C(0)R 1 1 ; C(0)OR 12: 
OC(O) Ri 1 : NR4C(0)R 1 1 ; or two R 1 moieties together may form 0(CH2)sO- or a 5 to 6 
membered unsaturated ring: 
20 1 is 0, or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3: , , M, r 

^.f^jMjd J\^^;:i^i^^deni?y hyUrog^ tonally substituted Cm aikyl^pptiqnaiiy. v 
substituted aryl. optionally substituted aryl C]_4alkyl, optionally substituted heicroaryl. 
optionally substituted heicroaryl C ) -4alkyl. heterocyclic, heterocyclic |-4 alkyl. or R4 and 
25 R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 

may optionally comprise an additional hetcroatom selected from O/N/S: 
Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted Cj. 10 alkyl: 
Ci-io alkyl: C2- 10 alkenyl; Ci-io alkoxy: halosubstituted Ci- 10 alkoxy: azide: S(0)iR4: 
hydroxy: hydroxyC|-4alkyl: aryl: aryl C]-4 alkyl: aryloxy; arylC|-4 alkyloxy: heteroaryl: 
30 heteroarvlalkvl: het^roarvlC | .4 alkvioxv; hzm: urvclie. hetcrocvcIicC \ 4alkYJ; ^nvi O- n; 
alkenyl: heicroaryl C210 alkenyl; heterocyclic^- 10 aDcenyl: NR4R3; C210 alkenyl 
C(0)NR4Rs: CtO)NR4R5^ C(0)NR4R 10: S(C»3H: S(0)3Rs: C]-|0 alkyl C(0)R 1 1 : 
C2- 1 0 alkenyl C(0)R| |: C2-I0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : GO)OR 1 2: OC(O) R ] | : 
NR4C(0)R 1 1 : or two Y moieties together may form OfCH2)sO- or a 5 to 6 membered 
35 unsaturated ring: 

n is an integer having a value of I 10 3. 
m is an integer having a value of I to 3: 
R8 is hydrogen or C 1 -4 alkyl: 
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R|() is C i- 10 alky) C(0)2R8; 

R 1 1 is hydrogen, C |-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyL 
optionally substituted heteroaryl. optionally substituted heteroary!C|-4aikyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic^ | -4alkyl; 
5 Rj2 is hydrogen, Cj-io alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical^ acceptably salt thereof. 

A preferred ring substitution for R| variable is monosubstituied in the 3-position. or the 
4- position, or di-substituted in the 3,4- position. The substituent group is suitably an electron 
10 withdrawing moiety. Preferably R\ is nitro, halogen, cyano, iritluoromethyl group, or 
C(0)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is di-substituted, substituents are preferably in the 2\ 3 - positions 
1 5 of a monocyclic ring. While both R i and Y can both be hydrogen, it is prcfered that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y is more preferably a mono-substituted halogen, disubstituted halogen, mono- 
substituted alkoxy. disubstituted alkoxy, methylenedioxy, aryl, or alkyl. preferably these 
20 groups arc substituted in the 2 - position or 2 , -,3'-position 

■"■ ~*c ■ • ; 

; E^c;o>)?ificd compounds of Forniuia^Ia);^^ ^ - ^ 

N-(4-Nnro 2-(phcnylsulfonylamino)phcnyl)-N^phcnyi urea 

N-|(2-Phcnylsullamido) 4-cyanophenyl|- N*-(2-bromo phenyl) urea 
25 N-{2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sullonyl styryl) phenyl) N'-(2-bromo phenyl) urea 

2-|(3.4 Di-mcihoxyphenylsulfonyl)amino) phenyl) N-(2-bromo phenyl) urea 

N-(2-|(4-Acetamidophenylsulfonyl)amtnol phenyl) N , -(2-bromo phenyl) urea 

N-(2-{ Amino sullonyl (2-thiophene) phenyl) N'-(2-bromo phenyl) urea 
M) N-(:M Amino su^ - 

N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-brbmo phenyl) urea 

N-(2-( Amino sullonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-| 2-| 1 1 2-1 TrifluoromcthyOphenyl |sull onyl laminojphenyl I-N'-f 2-bromophenyl)urca 

N-(2-Bn)mi>phenyl)-N'-f2-dimeihylaminosulfonylamino|phcnyllurca 
35 N-12-(Phcncihylsullonylamino)phenyIl-N t -(2-bromophenyl)urea 

NM2-|(2-Acetamido-4-mcthyllhiazol-5^ 

N-|2-K2.3-Dichlorothien-5-yl)Isulfonylaminolphenyl)-N-f2-bromophenyl)ure^ 
N-|2-[(3.5-Bisiril1uoromethylphenyl)su^ 
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N-|2-|(2-Benzyl)suIionylamino]-(5Hrinuoromeihyl)pheny)|-N-(2-brom^ 
N-|2-|2-(3-Niirophcnyl)suHonylamino|phcnyll-N , -(2-bromophcnyl)urca 

N-[2-[2-(4-Phenoxyphenyl)sullonylamino)phenyl|-N , -(2-bromophcnyr) urea 
N-[I2-( I S)- l()-Camphorsulfonylamino)phenyl)-N , -(2-bromophcnyl)urea 
N-[[2-(lR)-IO-Camphorsullonylamino]phenyIJ-N , -(2-bromophcnyl)urca 
N-|2-[2-(2-Nitro-(4-irinuoromethyl)phcnyl)sulfonylamino)pheny)-N-(2-bronioph 
N-|2-(2-Amino-(4-trifluoromethyl) phenyl) sulfonylamino| phenyl)- N*-(2- 
bromophenyOurea 

N-|2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(lb) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the stmcuture: 



X,R 2 




X is oxygen or sulfur: ' 
X | is oxygen or sulfur: 

R| is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted Cmo 
alkyl: C|-|() alkyl: C2-I0 alkenyl: C[- ]() alkoxy; halosubstituted C\. \o alkoxy: a/jdc: 
S(0)tR4: hydroxy: hydroxyCi-4alkyI; aryl; aryl Cj-4 alkyl: aryloxy: arylC|_4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, heterocyclic C|_4alkyl: hctcroar>'l C|-4 alkyloxy: 
aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 

^alkenyl C(0)NR4R5: C(Q)N|l4&5:, C(0)NR4R 1 0: S(0)3H: S(0)3^:.C j - }i) alky! . 
" C(6)R 1 1 : C2- 1 o'^Rehyi C(0)R 1 1 : C2- 1 0 alkenyl C(6)OR j j ; G(0)R \ \ : C(6)OR 1 2 : 
OC(O) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2) s O- or a 5 to 
mcmbcrcd unsaturated ring: 

t is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R2 is a substituted aryl. hcteroaryL or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less; 
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R4 and R5 arc independcnlly hydrogen, optionally substituted C | .4 alkyl. optionally 

substituted aryl, optionally substituted aryl Ci-4alkyl, optionally substituted hctcroaryl. 
optionally substituted hctcroaryl C|-4alkyl, heterocyclic. hetcrocyclicC|-4 alkyl. or R4 and 
R5 together with the nitrogen to which ihcy are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from Q/N/S: 

Y is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted C\. 10 alkyl: 
C 1- 1 0 alkyl: C2- 1() alkenyl: C | . 10 alkoxy: halosubsututed C | . 1 0 alkoxy: azidc: S(0)tR4: 
hydroxy; hydroxyC|-4alkyl: aryl: aryj Cm alkyl: aryloxy; arylCj -4 alkyloxy: hetcroaryl: 
hetcroarylalkyl: heteroarylCi-4 alkyloxy; heterocyclic. heterocyc!icC|-4alkyl: aryl C2- 10 
alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic*^- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0; S(0)3H: S(0)3R 8 : Cj. m alkyl QO)R 1 \ : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: OC(O) R 1 1 : 
NR4C(0)R 11 ; or two Y moieties together may form 0-(CH2) s O- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3; 

R8 is hydrogen or C 1 -4 alkyl; 

RlOisCi-ioalkyl C(0)2R«: 

R| I is hydrogen. C|-4 alkyl. optionally substituted aryl, optionally subsututed aryl C|-4alkyl, 
optionally subsututed hetcroaryl. optionally substituted heteroarylC | -4alkyl. optionally 
substiuited heterocyclic, or optionally substituted heierocyclicC | -4alkyl: 

R 1 2 is hydrogen. C | - ^^kyi^^my «ubs£a&}.*y< or iipttOfiaiiy substituted arylalkyl : 

or a pharmacculicaliy acceptable suit thereof. 

Suitably, the variable, etc. for Formula (lb) are the same as those defined for Formula 
(1> above, such as for example the functional moieties on the R2 group having an ionizablc 
hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc noi 
limited to. hydroxy, carboxylic acid, thiol. -NH-C(0)R a . -C(0)NR6R7. substituted 
sulfonamides of the formula -NHS(0)2R n . -S(0)2NHR C . NHC<X2)NHR n . or tcirazoyl (as 
dcfipcd for Formula (I). r v . . 

Suitably for compounds of Formula fib), a preferred ring substitution lor R | is in the 
3-position. the 4- position or is preferably di substituted in the 3.4- position. The suhstiiucni 
s:roup is suitably an electron withdrawing moieiy. Preferably R | is nitro. halogen, cyano. 
liilluoromethyl group, or C(0)NR.4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
unsubstituicd. If the ring is disubsuiuicd. subsiitucnts arc preferably in the T or 3' position of 
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a monocyclic ring. Whiie both R 1 and Y can both be hydrogen, it is prefercd thai at least one 
of the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m are 
each equal to 1 or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstituted halogen, 
mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy. methylencdioxy. 
aryl, or alkyl, preferably in the 2'position or 2\3'-position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(Ic) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (Ic ) are 
represented by the strucuture: 



X,H 




wherein 

X is oxygen or sulfur; 
X | is oxygen or sulfur: 

R i is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted C | . ] o 
alkyl: Ci-K) alkyl: C2-l()alkenyl: Cj-io alkoxy: halosubstituted C). |() alkoxy: azidc: 
?(0)«P/^ hydroxy: hydroxyC|^kyl:jiryl:u^Ci cuJ^y!: ^yloy.y: ^f/^ Ci ^ ^kyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic. heterocydicCi-4alkyI: hetcroarylC ] -4 alkyloxy: 
aryl C2-10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C?2- Id 
alkenyl C(0)NR4R5: C(0)NR4R5. C(O)NR4Rl0: S{0)3H: S(0)3R8: C|. 10 alkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
OC(O) R] 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2>sO or a 5 10 b 
mcmbercd unsaturated ring: 

t is 0, or an integer having a value of I or 2: 

s is an integer having a value of I to 3: :i 

R4 and R5 arc independently hydrogen, optionally substituted C 1-4 alkyl. 'optionally 

substituted aryl. optionally substituted aryl C|-4alkyl. optionally substituted hcicroaryl. 
optionally substiiuicd heteroaryl C | -4 alkyl. heterocyclic, heterocyclic C|-4 alkyl. or R4 
and R5 together with ihc nitrogen to which they arc attached form a 5 10 7 member ring 
which may optionally comprise an additional hcteroatom selected from O/N/S: 

Y is independently selected from halogen: nitro: cyano: halosubstituted C|.|() alkyl: C\.\i) 
alkyl: C2-10 alkenyl: C 1. 1() alkoxy; halosubstituted C]- ]() alkoxy; azidc: S(0)tR4: 
hydroxy: hvdroxv C|-4alkyl: aryl; arvl C1-4 alkyl: aryloxy: arvlCi-4 alkvloxv: heteroaryl: 
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heicn>arylalkyl: hctcroarylC ) .4 aikyloxy: heterocyclic, heterocyclic C]-4alkyl: ary] C2-I0 
alkcnyi; hctcroaryl C2-10 alkenyl; hcicrocyclic C2-I0 alkenyl; NR4R5; C2-I0 alkenyl 
C(0)lsfR4R5: C(0)NR4Rs: C(0)NR4R m: S(0)3H: S(0)3R8: C^o alkyl CfO)R 1 1 ; 
C2- 1 0 alkenyl C(0)R 1 1; C2-10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; C(0)OR 1 2: OC(O) Rj |; 
5 NR4C(0)R n : or iwo Y moieties together may form 0-(CH2) s O- or a 5 to 6 membered 
unsaturated ring: 
n is an integer having a value of I to 3: 
m is an integer having a value of I to 3: 
R8 is hydrogen or C | -4 alkyl; 
10 R 10 is C 1. 10 alkyl C(0)2Rx: 

Rl I is hydrogen. Cm alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylCi-4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyciicCi-4alkyl; 
Rl2 is hydrogen. Ci-io alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
15 provided that 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-substituted in the 2 f - 3 - position, the 2*- 5'- position, the 
2*-6' position, the 3'-5' or the 3'-6' position; 

when b = 3 than Y is trisubstitutcd in the 2'-3'-5' or the 2'-3'-6'- positions; 

20 further provided that 

when Xj is O. m=2. R | is 2-t-butyl. 4-methyl. and n=3 than Y is not 2'-QH.3-t- 
butyk^niethyl; '"'■)•■-•-■.-" ... ' y. -1*^8 

when X i is O. m- OR \ is 4-mcthyI. and n=2 than Y is not 2-OH. 5'-methyl: ' 
when X 1 is O. m=l . R 1 is hydrogen, and n=2 than Y is not 2 -6 -diethyl: 

25 when X | is O. m= 1 . R | is 6-OH. and n=2 than Y is not 2'-5 -methyl: 

when X] is S. m=l. R| is 4-ethyl. and n=l than Y is not 2-mcthoxy: 
or a pharmaceutical^ acceptably salt thereof. 

Suitably, the variables, etc. for Formula (Ic) arc the same as those defined for Formula 
30 (I) above unlessindicated., ; . .. : 

Suitably for compounds of Formula (Ic). a preferred ring substitution lor Rj is in the 
3-posilion. the 4- position or di substituted in the 3.4- position. Preferably R | is other than 
hydrogen. The subsiiluent group is suitably an electron withdrawing moiety. Preferably R| is 
35 nitro. halogen, cyano. irifluoromethyl group, or CtO)NR4Rs. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiuon or 3- position, with the 4- preferably being 
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unsubstituicd. II the ring is dtsubstitutcd, suhstiiucnis are preferably in ihe 2' or 3' position of 

a monocyclic ring. While bolh R | and Y can bolh be hydrogen, it is prclercd that at least one 

of the rings be substituted, preferably bolh rings are at leasi mono-substituted, i.e. n amd m arc 

each equal to I or more. 
5 Suitably lor compounds of Formula (Ic) t Y is more preferably a mono-substituted 

halogen, disuhstiiutcd halogen, mono-substituted aikoxy, disubstituted alkoxy. 

mclhylenedioxy. aryl, or alkyl, preferably with these groups in the 2'posilion or 23-position. 
Exemplified compounds of Formula (lc) are: 

N-|2-Hydroxy-4-(methoxycarbonyl)phcnyl|-N'-phenylurea; 
10 N-|2-Hydroxv-5-nitro-phcnyl]-N -phcnyl urea 

N-(2-Hydroxy-4-tluorophenyl)-N'-phenyl urea 

N-|2-Hydroxy-4-(trifluoromethyl)phenyl]-N-phenyl urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-hydroxy-4-nitrophenyl) urea 

N-(2-Hydroxy-4-nitrophenylVN , -phenyl-thiourea 
15 N-(2-Hydroxy-5-nitrophcnyl)-N*-(3-methoxy-2-lhienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(3-methoxy-2-lhienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-methoxyphenyl)uiea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyI)-N*-(3-trinuoromethylphenyl)urea 
20 N-(2-Hydroxy-4-nitrophenyl)-N , -(2-trifluoromethylphenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(4-trinuoromethylphenyl)uiea 
.'U-%2 -*2ydi\*xy ^vnilrophenyl)-N t -(2-bromophenyl)i:rea v ^ , \ 

N-(2-Hydroxy-4-nitrophcnyn-N , -(3-bromophcnyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N l -(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-nitn>phcnyl)urca 

N-(2-Hydroxy-4-niirophcnylVN , (2-fluorophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2.6-dinuorophcnyl)urca 

N-(2-Hydroxy-4-niirophenyI)-N-(2-cihoxyphcnyhurca 
.30 N-(2-Hydroxy-4-niirnphcnyl)?^ : r 

NM2-Hvdroxy^4«nHrophcnyO^ 

M2-Hydroxy-4-niirophcnyl) N'-(2-mclhylthiophcnyl) urea 
N-(2-Hydroxy-4-niiro-phcnyl) N-(2-chloro 6-mcthyl phenyl) urea 
N-(2-Hydroxy-4-niiro-phenyl) N -(2-sulfoxymcthyi phenyl) urea 
35 N-(2-Hydroxy-4-trinuoromcthyl phenyl)-N-(2-bromo phenyl) urea 
N-f2-Hydroxy-4-irinuoromethyl phenyl)-N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-carbomelhoxy phenyl )-N -f 2-phcnyI phenyl) urea 
N-i2-Hydroxy-4-niirophcnyI)-N'-f2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-niirophenyl)-N # -(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N , -(2,4-dibromo phenyl) urea 
N-(2-Hydroxy- l-napthyI)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2 f 3-meihylenedioxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl) N -(3-chloro 2-methoxy phenyl) urea 
N-f2-Hydroxy-4-fBen2ylamino)carbonyl phenyl J-N , -(2-bromophenyl)urea 
N-(2-Hydroxy-4-niiro phenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 
N-{2-Hydroxy-3,4-difluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N , -(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyD-N -(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitro phenyl)-N-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carhoxyphenyl)-N -(2-bromo phenyl) urea 
N-(2-Sulfhydryl-4-bromo phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N , -(2-iodo phenyl) urea 
N-(2-Hydroxy 4-nilro phenyI)-N'-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N , -(2-meihoxyphenyI)urea 
N-[2-Hydroxy-5-cyanophenyI]-N-|2-bromophenyl] urea 
N-f2-Hydroxy-3-fluorophenyl]-N , -f2-bromophenyl] urea 
N-f2-Hydroxy-3-fluoro-5-bromophenyl)-N , -f2-bromophenyIl urea 
NW2-Hydroxy-3:7^ 

N-|2-Hydroxy-3-triflu6romelhylphenyl|-N , -f2-bromophenyl| urea 
N-|2-hydroxy-3.4-diphenyl phenyI]-N-I2-bromophenyl] urea 
N-[2-HydroxyO-gIycincmelhylesicrcarbonylphenyl]-N , -[2-bromophcnyl| urea 
N-|2-Hydroxy-3-gIycincarbonylphenyl|-N , -(2-bromophenylj urea 
N-|2-Hydroxy-3.5-dichlorophenyll-NH2-bromophenyIl urea 
N-|2-Hydroxy-3-niirophenylJ-N , -|2-bmmophcnyl] urea 
N-|2-Hydroxy-3.4-dichlorophenyl|-N'-I2-bromophenyll urea 
N~[2-Hvdrqxy-3r?xanq^ 

N-|2-flydroxy-4-cyai)ophehyll-N'-|2-brumophenyl) urea 
N-[2-Hydroxy-4-cyanophenyl]-N , -|4-methoxyphenyll urea 
N-|2-Hydroxy-4-cyanophenyl)-N-|2-phcnylphenyl| urea 
N-| 2-Hydroxy-4-c vanophenyl |-N'-| 2-mcihylphenyl I urea 
N-|2-Hydri)xy-4-cyanophcnyll-N -|2-lrinuoromethyIphcnyl| urea 
N-(2-Hydroxy-4-cyanophenyI]-N , -[3-trifluoromeihylphenyl] urea 
N-|2-Hydroxy-4-cyanophenyll-N'-|4-irinuoromethylphenyIl urea 
N-[2-Hydroxy-3-n-propylphenyIJ-N , -|2-bromophenyl) urea 
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N-[2-Hydroxy-4-eihylphenylJ"N*-|2-bromophenyl| urea 
N-|2-Hydroxy-3-phenylaminocarbonyl phenyI]-N # -|2-bromophenyl| urea 
N-[2-Hydroxy-3-cyano-4-melhylphenyI|-N'-f2-bromophenyl|urca 
N-f2-Hydroxy-4-carhophenyl phenyl |-N'-(2-bromophenyl| urea 
N-[2-Hydroxy-3-carbophenyl phenyl )-N-[2-bromophenyl) urea 
N-[2-Hydroxy-3-henzyloxy phenyl)-N -[2-bromophenyl] urea 
(E)-N-I4-I2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyl|-N^[2-bromophcnyl| urea 
(E)-N-[3-[2-(Meihoxycart>onyl)ethen^ 
bromophenyl] urea 

(E)-N-[3-[2-<Aminocarbonyl)ethenyI]-2^ 

bromophenyl] urea 
(E)-N44-[2-(Aminocarbonyl)e^ 

bromophenyl] urea 
N-f2-Hydroxy-4-benzamide phenyl]-N'-f2-bromophenyl] urea 
N-[2-Hydroxy-4-aminocarbonyl phenyl]-N-[2-bromophenyl] urea 
N-(2-Hydroxy-3 t 5,6-lrinuorophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3-fluoro-4-trifluoromeihyIphenyl)-N , -(2-bromophenyl)urea 
N-(2-Hydroxy-3-iodophenyl)-N , -(2-bromophenyl)urea 
N-f2-Hydroxy-4-cyanophenyl]-N-[4-phenylphenyl] urea 
N-|2-Hydroxy-4.cyanophenyl]-N , .[23-dichlorophenyl] urea 
N-|2-Hydroxy-4-cyanophenyl]-N , -[2-melhoxyphenyl] urea 
>M2-Hydroxy-4-cyanop^^ , 

N-[2-Hydroxy-5-fluorophenyi]-N -[2 bromophenyll urea 
N-|2-Hydroxy-5-lrifluoromethylphenyI]-N , -[2-bromophenyl| uica 
N-[2-HydroxyphenyI]-N'-[2-bromophenyl] urea 
N-fTrans-3-styrl-2-hydroxyphenyl]-N -[2-bromophenyl) urea 
N-|2-Hydroxy-3.4-dichlorophenylJ-N'-|2-meihoxyphcnyl) urea 
N-[2-Hydroxy-3.4-dichlorophcnyl]-N -{4-meihoxyphcnyI) urea 

N-|2-Hydroxy-3.4-dichlorophenyll-N -|3-trinuoromcihylphenyl) urea 
N-[2-Hvdn>xy 

N-|2-Hydr(uy-3.4-dichloropKehyrj-N 

N-I2-Hydroxy-3.4-dichlorophenyll-N-|2.3-dichlorophenyl| urea 
N-[2-Hydroxy-4-isopropylphenyl)-N -|3-trinuoromeihylphcnyl| urea 
N-|2-Hydroxy-3-naphthyl|-N'-|2.3-dichlorophenyIl urea 
N-(2-Hydn>xy-4-azidophenyl)-N-(2-iodophenyl)urea 
N-(2-Hydroxy-3-azidophenyl)-N*-(2-bromophenyl)urea 
N-|2-Hydroxy-3-cyanophenyI]-N , -[2-meihoxyphenyl] urea 
N-[2-Hydroxy-3-cvanophenyl]-N -|3-trinuoromcthylphenyl) urea 
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N-[2-Hydroxy-3-cyanophcnyl|-N-|2-phcnylphenyl| urea 

N-[2-Hydroxy-3-cyanopheny)|-N , -|2.3-dichlorophcnyl | urea 

N-f2-Hydroxy-4-isopropylphenyl)-N , -[2,3-dichlorophcnyl|urca 

N-f2-Hydroxy-4-isopropylphenyJJ-N^|2-chkm)-5-trinu(>romcihylphcnyl| U rca 
5 N-[2-Hydroxy-3-phenylpheny]]-N , -[2.3-dichlorophcnylJ urea 

N-|2-Hydroxy-5-nitrophenyll-N'-|2-mcihoxyphenyl|urca 
N-|2-Hydroxy-5-nilrophenylJ-N-|3-lrinuoromethylphenyl|urca 
N-[2-Hydroxy-5-nitrophenyl]-N'-[2-phenylphenylJurca 
N-f2-Hydroxy-5-niirophenylJ-N-f2.3-dichlorophenyU urea 
10 N-|2-Hydroxy-5-elhylsulfonylphenyl]-N-I2.3-dichlorophenyl|urea 
N-[2-Hydroxy-3,4-dichlorophcnyl|-N , -[2,4 dimeihoxyphenyl) urea 

N-[2-Hydroxy-3,4-dichlorophenylJ-N-[2-chJoro-5-trinuororncthylphcnyl|urca 
N-[2-Hydroxy-3,4-dichloropheny]J-N , -fbenzyl] urea 

N-[2-Hydroxy-4-isopropylphenylJ-N , -[3-trinuoromeihylphenyl|urca 
15 N-I2-Hydroxy-3-naphthylJ-N , -f3-trinuoromeihylphenyl| urea 

N-I2-Hydroxy-3-naphthylJ-N'-[2.3-dichJoropheny!j urea 

N-r2-Hydroxy-3-naphthylJ-N , -[benzylJ urea 

N-[2-hydroxy-3-(phenyIaminocarbonyl) phenyl J-N*-[ benzoyl) urea 

NP-Hydroxy-S-trinuoromeihylphenyn-N^JbenzoylJurca 
20 N-[2-Hydroxy-4-cyanophenylJ-N , -fbenzoyl] urea 

N-f2-Hydroxy-5-naphthalenesulfonicacidJ-N-|2-bromophenyl|urca: -A 

N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urea: 
N-(2-Hydroxy- 1 -napthyl)-N'-(2-bromo phenyl) urea: 
25 N-(2-Hydroxy-4-nkrophcnyl)-N -( I -naphthyDurea: 

Suitable pharmaceutically acceptable salts arc well known to those skilled in the an and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hvdrobromic 
acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane sulphonic acid, acetic 
acid, malic acid, tartaric acid, citric acid; lactic acid, oxalic acid,; i^nic acid rumanc acid.; 
maleic acid, benzoicactd: salicylic. acid, pfenylaccuc acid and mandclic acid: In addition, 
pharmaceutically acceptable salts of compounds or Formula (I ) may als«> be formed with a 
pharmaceutically acceptable cation, for instance, if a substiiucnt group comprises a carboxy 
moiety. Suitable pharmaceutical!)- acceptable cations are well known to those skilled in the an 
and include alkaline, alkaline eanh. ammonium and quaternary ammonium cations. 



30 
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The following terms, as used herein, refer to. 

• "halo" - all halogens, that is chloro. fluoro. bromo and iodo. 
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• Xi- loalkyl" or "alkyl." - both straight and branched chain radicals of I to 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. methyl, ethyl, 
fi-propyl. /.w-propyl, n-hutyl, .wr-huiyl. iw-huiyl. te r/-hutyl, n-pentyl and the like. 

• The term "cycloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8 
carbons, including but not limited to cyclopropyl. cyciopeniyl. cyclohcxyh and the like. 

• The term "alkenyP is used herein at all occurrences to mean straight or branched 
chain radical of 2- 10 carbon atoms, unless the chain length is limited thereto, including, but not 
limited tocihenyl, 1-propenyl. 2-propenyl. 2-mcihyI-l -propcnyl. l-butcnyl. 2-bulcnyl and the 
like. 

• "aryr - phenyl and naphlhyl; 

• "heieroaryr (on its own or in any combination, such as "hetcroaryloxy". or 
"heteroaryl alkyl") - a 5- 10 membered aromatic ring system in which one or more rings contain 
one or more heteroatoms selected from the group consisting of N. O or S, such as r but not 
limited, to pyrrole, pyrazole. furan, ihiophcne, quinolinc. isoquinolinc. quinazolinyl. pyridine, 
pyrimidinc, oxazole, ihiazolc, thiadiazolc, triazole, imidazole, or henzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "hctcrocyclicalkyD - a 
saturated or partially unsaturated 4- 10 membered ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N, O, or S. such as. but 
not limited to. pyrrolidine, piperidine, pipcrazine. morpholinc, tetrahydropyran. or 
imidazoline. 

• The term "arylalkyP or "heteroarylalkyl" or "heicrocyclicalkyl" is used herein to 
mean C|-|0 ^kyl^dcfitoceU an*. Seicroary) or heterocyclic m^^*^ 
also defined herein! unless otHcrwise indicated: 

• "sulfmyl" - the oxide S (O) of the corresponding sulfide, the term "thio" refers to the 
sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two R i moieties (or two Y moieties) may together form a 5 or 6 
membered unsaturated ring 1 ' is used herein to mean the formation ol a napthylcne ring system 
or a phenyl moiety having attached a 6 membered partially unsaturated ring such as a C6 
cycloalkcnyl. i.e hcxenc. or a C5 cyloalkeny) moiety . cyciopcntenc. 

The compounds of Formula (IK (la), (Hk Yld. (in hid (III) may be obtained by 
applyimi synthetic procedures, some of which arc illustrated in the Schemes below. The 
synthesis provided lor in these Schemes is applicable for the producing compounds ol Formula 
(1). da). (ID and (III) having a variety of different R. R|. and Ar groups which are reacted, 
employing optional substiiucnts which arc suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deprotcciion. in those cases, then affords compounds of 
the nature generally disclosed. Once the urea nucleus has been established, further compounds 
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of ihc.sc formulas may be prepared by applying standard techniques for functional group 
intcrconversion, well known in the an. While the schemes arc shown with compounds only of 
Formula (I) this is merely for illustration purposes only. 



Scheme 1 



a: ^~ oxo 



R=NH 2 . OH. CO2H. SH a)PhNCO 
NHS0 2 R 



Ortho substituted phenyl ureas shown in 2-scheme 1 may be prepared by standard 
conditions involving the condensation of commercially available ortho substituted 
aniline(Aldrich Chemical Co.. Milwaukee. Wi) with the commercially available optionally 
substituted aryl isocyanatc (Aldrich Chemical Co.. Milwaukee, Wi) in an aprotic solvent 
(DMF. toluene). When the l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by treating the commercially available RSO2CI with the cooresponding 2-phenylene 
diamine in the presence of an base like methyl amine or NaH in an aprotic solvent (like 
methylene chloride or DMF). 




3 4 5 

R"=OH. NH 2 . NHS0 2 R a)HN0 3 . 23 °C b)SnCI 2 . BOH 



If the desired 2-substiiuicd aniline 5-schemc 2 . is not commercially available the 
corresponding nitro compound can be prepared from 3-scheme 2 . under standard nitration 
conditions (using HNCh or BF4NO3) at 23 °C. The nitro compound is then reduced to the 
corresponding aniline using SnCh in EtOH(or alternately to/Pd or LiAlH»). 
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fi Z fi 

a) NH 4 SCN. Br 2 

b) NaOH EtOH 



II the desired 2-amino bcnzencthiol 8-schcmc 3 is not commercially available it can be 
synthesized by reaction of the phenyl aniline with the thiocyanale anion in the presence of an 
oxidanKlike bromine) to produce the 2-amino benzthiazolc 7-scheme 3 . This thiazole can then 
5 be hydrolyzed to the desired 2-amino benzeneihiol 8-scheme 3 with a strong base like NaOH in 
a protic solvent (i.e., ElOH). 

Scheme 4 




a)TBSCl. imid. DMF b)i)CICXCI. NaHC0 3 . ii)PhNH 2 c)Et 3 N»HF. CH 3 CN 
In the case where the thioisocyanatc or phenyl isocyanate is noi commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially available 

1 0 ortho substituted aniline. This compound is first protected with a protecting group (tert-butyl 
dimethyl silyl or benzyl ) by conditions well known in the art(see Greene. T Protecting 
Groups in Organic Synthesis. Wiley&Sons. New York. 1981). This protected aniline is then 
reacted, in the presence of. a base(likc triethy! amine' 6r <odium bicarbonate), with either * 
Uiiopftosgcne or a solution of phosgene in an aprcuc solvent (ie. DMF. loluercb), followed by 

1 5 aniline to produce the protected thiourea or urea respectively. The corresponding urca or 
thiourea is then deprotccted. using conditions standard in the art. to form the desired thiourea 
or urea 1 1 -scheme 4. 
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Scheme 5 




a)(PhO) 2 PON 3 .Et3N b)PhXNH 2 
X=OH. NHS0 2 R, SH 

Alternately the urea can be formed using a Curtius rearrangement from the 

corresponding aromatic or thiophene carboxylic acid 12-scheme 5 . The carboxylic acid is 

submitted to standard Curtius conditions ((PhO^POty, Et3N or C1COCOC1 followed by 

NaN3) and the intermediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceutical^ acceptable salts of compounds of Formula (I) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent 

Another aspect of the present invention is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 
i-£sut& Jailed. Using known conditions of elevated temperatures, greater than 1 70'C such as 
from 1X0 to 210' did not yield displacement of the halogen to a cyano moiety. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-tluorophenol. 2-nitro-5-fluorophenol, 2-nitro-5-methyl-6-bromophenoI were tried 
with a change of halogens, from fluorine to chlorine to bromine, and with use of copper (I) 
cyanide. The use of a bromine derivative, such as 2-nitro-5-methyl-6-bromophenol . with 
dimethylformamidc and using tricihylaminc with a catalytic amount of dimethylamino pyridine 
and copper (I) cyanide at reduced temperatures,, i.e. <1(X)*C preferably 60 to about XCfC for 
reduced iimcs4rj>m\s|i»ndahzed procedures, jle., <: ix hours, preferably aboiit^'to 6 : housv 
yielded the desired products. 

Therefore one aspect of the invention is to a process for producing a cyano phenol 
derivative of the formula: 
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wherein R i is as defined for Formula (I) above, which method 



comprises reacting a compound of the formula: 

OH 




X 

wherein X is halogen with copper (I) cyanide, dimethylformamidc. 
triethylamine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80*C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade (°C). Mass spectra were 
performed upon a VG Zab mass spectrometer using fast atom bombardment unless otherwise 
indicated. 1 H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4<X)MHz 
10 using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singleu d=doubleu t=triplet, q=quartet, m=multiplet and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run dver Merck Silica gel 60 (230 - 4(H) mesh). 

4 SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely illustrative and are not to be construed as a limitation of the scope of the present 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis bf-N, N' : - phenyl urea.To a solution- ol subsiuuied 
phenyl isoeyanate (1 .0 squiv.) in toluene (5 niiliLiicrs (hereinafter * sivL")) the corresponding 
25 aniline ( 1 .0 equiy.) was added. The reaction mixture was stirred at aboul 80°C until complete 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature. The purifications, 
yields and spectral characteristics for each individual compound arc listed below 

General Method B: Synthesis f N, N'- phenyl urea To a solution of phenyl 
30 isoeyanate ( 1 .0 equiv.) in dimethyl formamide ( ImL) the corresponding aniline ( 1 .0 cquiv.) 
was added. The reaction mixture was stirred at about 80°C until complete (24-48 hours), then 
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ihe solveni was removed under vacuum. The purifications, yields and spectral characteristics 
lor each individual compound are listed below. 

General Method C:Synthesis of sulfonamide The onho substituted aniline < 1 equiv.) 
triethyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 °C until complete ( 1 2-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The 
purifications of each compound are listed below. 



Example I 

Preparation Of N-f2-Hvdroxv-4-fmethnTv carbonvnphpnvn-N -nhenvl iirr> a 

N-^-Hydroxy^^methoxycarbonyDphenyll-N-phenyl urea was prepared from 
methyJ-4-amino-3-hydroxybenroate (200 mg, 1 . 19 mmol) and phenyl isocyanate (1.19 mmol 
according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the titled compound (309 mg, 9()%l mp: 
188.4-188.8°C: >H NMR (CD3OD/CDCI3): 8 8.15 (d, IH, J = 8.25 Hz). 7.70 (s, 1H). 7.51 
(d, IH, J = 8.25 Hz), 7.43 (d, 2H, J = 8.25 Hz), 7.30 (u 2H, J = 8.25 Hz), 7.01 (t, IH, J = 
8.25 Hz), 3.87 (s, 3H); EI-MS m/z 286 (M+H) + : Anal. (C15H14N2O4) C. H, N. 

Example 2 

Preparation of N45-nitm-2-h^r^ 

The N-|5-niiro-2-hydroxyphenyll.N -phenyl urea was prepared from the 5-nitro 2 
hydroxy aniline and phenyl isocyanate according to the procedure in General Method A. The 
product was purified by precipitation from toluene and filtering to afford the titled compound 
( 100 mg. 30*). IH NMR (CD 3 OD): 5 9.48 (s. IH. NH). 9.07 (d. J = I .56 Hz. NH). 8.55 
<s. IH), 7.80 (dd. IH, J = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7.30 U. 2H 
J = 6.25 Hz), 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

• V' ^Example 3 . 

hcpqration ol\T-hvdroxv-4^ 

a)Prcparation of 0.67 Molar (hereinafter "M H ) Slock Solutions of Aluminum Amide Reagent 

To a suspension of the appropriate hydrochloride (0.02 mole (hereinafter M mor>> in dr\ 
toluene (20 mL) at about 0°C was slowly added a solution of (2M. 10 mL) of trimcthvl 
aluminum in toluene. After the addition was complete, the reaction mixture was allowed to 
warm to room temperature and was stirred for about 1-2 hours until gas evolution has ceased 
^Preparation of 3-hydroxy-4-{|{phenylamin())carbonyllamino}bcnzamide 
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To a solution of the N-[2-hydroxy-4-(mcihoxycarbonyl)phcny]|-N , -phenyl urea (60 
miligram (hereinafter M mg M ), 0.2 mmol) in toluene (2 mL) was added aluminum amide reagent 
(0.9 mL, 0.67M). The reaction mixture was stirred at rellux for aboul 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HC1. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate. 
The organic extracts were combined, dried over MgS04, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg. 49%). mp: 106.8- I07.1°C: >H NMR (CD3OD/CDCI3): 6 7.98 (d, IH. 
J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz). 7.17 ft, 2H. J = 8.25 
Hz). 6.91 (l. IH, J = 8.25 Hz); EI-MS m/z 271 (M+H)*: Anal. (C14H13N3O3) C H. N 

Example 4 

Preparation of N-(2-hvdroxv-4-nuorophenvn-N'-phenvl tm>a 
a)Preparation of 2-amino-5-fluoro phenol 

A mixture of 5-fiuoro-2-nitrophenol (5(K) mg, 3. 1 8 mmol) and tin (II) chloride (1 .76 
g, 9.2 mmol) in ethanol ( 10 mL) was healed at 80°C under argon. Alter 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), by addition of 5« aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83%). ! H 
NMR (CD?OD/CDCl3): 5 6.6 (m. IH), 6.38 (dd. IH, J = 8.3 Hz and J = 2.8 Hz), 6.29 (m. 

^Preparation of NM2-hydroxy-4-fluorophenyl)-N'-phcnyl ursa 

N-(2-Hydroxv-4-nuorophcnyl)-N'-phcnyl urea was prepared from 2-amino-5-fluoro 
phenol (200 mg. 1.57 mmol) and phenyl isocyanatc according to the procedure in General 
Method A. The product was purified by precipitation from toluene and filtering 10 afford the 
tilled compound (352 mg.91 9t). mp: 195.5- I95.7°C: *H NMR (CD3OD/CDCI3): 5 7.70 <m. 
1H). 7.3 (d. 2H. J = 8.25 Hz). 7.15 U. 2H. J = 8.25 Hz). 6.M (u IH. J = 8.25 Hz). 6.50 - 
6.38 (m. 2H); EI-MS m/z 246 (M+H) + ; Anal. (C13H11N2O2 F) C. H. N 

■■ - A ■ ■*...■ 

Example j* . ^ 1 

Preparation of 2- ( I ( nhen vlamino icarhon vl lamino \ thiophcnol 

2-{|(Phenvlamino)carbonyl|aniino}thiophcnol was prepared from 2-aminnihiophcnol 
(2(X) mg. 1.6 mmol) and phenyl isocyanatc according 10 the procedure in General Method A. 
The product was purified by precipitation from toluene and filtering to afford the titled 
compound (330 mg. 85 <7r). mp: I94.5°C: ! H NMR (CD3OD/CDCI3): 6 7.48 - 7.26 (m. 4H). 
7.25 - 7.10 (m. 3H). 7.04 - 6.79 <m. 2H): EI-MS m/z 244 (M+Hr; Ana). (CnH l2 N 2 OS) C. 
H. N. 
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Examnlr ft 

Preparation of N-f2-Carb()xv-4-hvrimxvpt ) e nvn-N-ph r nY | nm 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phcnyl urea was prepared from 2-amino-5- 
hydroxy benzoic acid ( I g. 6.53 mmol) according to ihe procedure in General Method B. The 
reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with brine, dried over MgS0 4 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane : ethyl acetate. 1:1 to 100* 
ethyl acetate) gave the tilled compound ( 1 .5 g. X4* ). «H NMR (CD,OD/CDCl,): 6 8.36 (d 
IH. J = 8.25 Hz). 7.63 (m. 4H). 7.48 (t. 2H. J = 8.25 Hz). 7.20 (m. IH): EI-MS m/z 27^ 
(M+H) + : Anal. (C| 4 H,2N 2 04) C. H, N. 



»() 



Example 7 

Preparation of N - \2 - hydroxy - 4- ftrif1nnrnm,.,h Y t ) nhenv n . \r . p h rnyl ^ 

a) Preparation of 2-nitro-5-triiluoromethylphenol 

2-Nitro-5-trinuoromethylphenol was prepared by adding concentrated HNO, (6 mL) 
drop-wise to a.a,a-trifluoro-m-cresol (5g. 30.8 mmol) at room temperature. After the 
addition was complete the reaction was quenched with saturated ammonium acetate and 
extracted with EtOAc. The organic was separated, dried over sodium sulfate and filtered. 
Concentration of the solution in vacuo afforded an oil which was purified by column 
chromatography (gradient 100* hexane to 50* EtOAc/hexanes) to afford the titled comomrnd 
* an.o$U^,|7^>. mmiR (CSH%;-: **6 i( *. IH. OH). 8.26(d. IH./^ Hzir 
7.45(s. IK. arom). ?.26(d. IH. J= 7:8 Hz) 

b) Prcpardtion of 2-amino-5-trifluoromcthylphcnol 

2-Amino-5-trilluoromcthylphenol was prepared by treating 2-niin>-5- 
trilluoromcthylphenol (500 mg. 2.41 mmol) with a .solution of SnCI 2 (3.5g. mmol) in EtOH a. 
23 °C for 12h. The mixture was concentrated u» 50 mL and adjusted to pH 7 usine saturated 
sodium bicarbonate. The reaction mixture was partitioned between H 2 Oand EtOAc The 
aqueoas layer was separated and extracted with EiOAc. The combined oreanic cxtracts.werc 
dried over sodium suUatc.lihered and concentrated^ ta^:mK mmt^^^s.m(mv - " 
mg. 87* i was used without further purification. IH NMR(CDCh): 7.6 ts. IH) 7.39(d. 
IH. J = 8.5 Hz). 7.08(d. IH. J= 8.5 Hz) 

Preparation of N - 12 - hydroxy - 4- Urifluornmethyl) phcnyl| - N" - phenyl urea 

N - 12 - Hydroxy - 4- (irifluoromcihyl) phenyl | - N" - phenyl urea was prepared from 
2-amino-5-lrilluoromcihylphenol (150 mg. 1.09 mmol) and phenyl isocyanatc(l.09 mmol) 
according to the procedure in General method A. The product was purified by precipitation 
from methylene chloride and filtering to afford the tided compound ( 230 mg. 87* > mp- °C 
IH NMR (DMSO-d h ): 8 9.45 (s. IH. NH). 8.50 ts. IH. NH). 8.31 (d. IH. J = 10 0 Hz) 
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7.45 (th 2H, J = 10.0 Hz). 7.29 (t. 2H. J = 6.67 Hz). 7.10 (m. 2H). 6.99 (I. 1H, J = 6.67 
Hz). El-MS m/z 296 (M + ). Anal. (C|4HnN20 2 F3)C H, N. 

Example 8 

5 Preparation of N-(2-hvdroxv-4-nitroDhenvl VN , -f2-hvdroxv-4-nitrophenvl) urea 

a) Prcparaiion of 2-(/^buiyldimeihylsi]yloxyM-niiroaniline 

To a solution of 2-amino-5-nitrophenol (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF (15 mL), tert -hutyldimelhylsilyl chloride (1 1.2 mL, 64.9 mmol) was added. 

10 The resulting mixture was allowed to stir al 23°C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCI and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the titled 
compound (1.7 g, 98 %). *H NMR (CDCl^): 8 7.78 (dd, 1H, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, 1H, J = 2.7 Hz), 6.7 (d, 1H, J = 8.8 Hz). 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparation of N-[(2-rm-butyldimethylsilyIoxy>4-nitrophenyl]-N , -|(2-iert- 
butyldimethylsiloxy)-4- nilrophenyl] urea 

To a solution of 2-(ien-butyldimethylsilyloxy)-4-nitroaniline(2(K) mg, 0.75 mmol) in 
toluene (10 mL) tricihylaminc (0. 1 3 mL, 1 .64 mmol) and triphosgenc (88.4 mg, 0.3 mmol) 
20 were added. The reaction mixture was stirred at 70°C for 2 hours, then cooled to room 

temperature. Then more 2-(tert -butyldimethylstlyloxyM-nitroanilinc (2(K)mg, 0.75 mmol) 

~ - j * ' *i-'*t$ 

added. The resulting mw^^^ ;f 'W* 

temperature. The reaction mixture was partitioned between water and ethyl acetate. The 

combined organic phase was washed with brine, dried over MgSC>4 and filtered. Removal ol 

25 solvent at reduced pressure and chromatography of the resulting oil on silica gel (hexanc : ethyl 

acetate. 10:1) gave the titled compound(130 mg. 31*). ! H NMR (CDCh): 6 8.36 (d. 2H. J = 

8.3 Hz). 7.90 (dd. 2H. J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.8 Hz). 7.22 (s. 2H>. 

1.02 is. I8H). 0.35 (s. I2H). 

c) Prcparation of N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-hydroxy-4-niirophcnyl) urea 
; . 7^a solution of N-|(2-tc^^ 

buiyldrhiethylsilvloxyM- nilrophenyll urca(50 mg. 0.089 mmol) in THF (2 mL). 
ictrabuiylammonium lluoridc ( I M. 0.09 mL. 0.089 mmol) was added ai ()°C. The reaction 
mixture was stirred al 23°C. After I hour, the starting material had disappeared. The reaction 
mixture was partitioned between water and ethyl acetate. The combined organic phase was 
35 dried over MgS04 and filtered. Removal of solvent al reduced pressure and chromatography ol 
the resulting oil on silica gel (hexanc : cihyl acetate: 1:1 lo 100% ethyl acetate) gave the tilled 
compound(24 mg. 817, ). l H NMR (CD3OD/CDCI3): 6 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d, 2H, J = 2.06 Hz). El-MS m/z 334 (M+H)+ Anal 
(CnH,oN 4 07)C H. N. 

Example; Q 

Preparation of N-f2-hvdmxv^.nitrnp henvl).N'.phP n Y |. i hi TTnrft n 
a)PrcparauonofN-(2-lcrt-butyldi m ethysilyloxy-4-niirophenyl)-N'-phcny]-ihiourea 

N-(2-icrl-Buiyldiineihy S ilyloxy-4- n ii ro phenyl)-N -phenyl-lhiourca was prepared by 
treating a biphasic solution of 2-iert-butyldimethysilyloxy-4-nitroaniline(80 mg. 0.308 mmol) 
and NaHCO, in CHCI,:H 2 0(2.5: 1 . 7mL) with thiophosgene at 0°C. The solution was allowed 
to warm to 23°C and the reaction was continued overnight. The CHC1 3 layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and treated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes) 
to afford the titled compound as a yellow solid (120.8 mg. 98%) mp- 144-14V>C-iH NMR 
15 (CD,OD/CDCl 3 ): 5 8.65 (d. 1H, J = 10.0 Hz). 7.58 (d. 1H. J = 10.0 Hz). 7.47 (d. IH. J = 
1.25 Hz). 7.26 (m. 4H). 7. 10 (m. IH). 
^Preparation of N-(2-hydroxy-4-nitrophenyl)-N , -phenyl-thiourea 

N-(2-Hydroxy-4-nitrophenyl)-N , -phenyl-2-ihiourea was prepared by treating a 
solution of N-(2-ten-butyldimeihysilyloxy-4-nitrophenyl)-N-phenyl-ihiourea (100 mg 0 248 
20 mmol) in CH3CN (1 mL) with Et 3 N-HF (lOOuL. 0.62 mmol) in acetonitrile for 10 minutes at 
23°C. The solution was concentrated and flushed through a silica plug with EtOAc to afford ~ 
a-vl^* 8 ^ 88 »«W solid (55 mg. 77%). • ,*Wv-"iMfc- ' ; ■ ' 

mp ; i44 ]45"C:'H NMR (CD,OD/CDCI 3 ): 5 8.65 (d. IH. J = 10.0 Hz). 7.58 (d. I H. J = 
10.0 Hz). 7.47 (d. IH. J = 1.25 Hz), 7.26 (m. 4H). 7.10 (m. IH). 



25 



30 



Examnlp 10 

Preparation of N-(4- nilro 7-fnhcnvl^ilfnn v lamini^phPnvn.N-phpnYl t l n»y 

a) Preparation of 4-nitro 2-(phcnylsulfonylamino) aniline 

A solution ol 4-nitro I.2-phcnylcnc diaminc( 1 .53 g. 10.0 mmol) in DMF was treated 
wiihphc^ 

al 23 "C. The reaction mixture was partitioned between saturated NH 4 C1 and methylene 
chloride. The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo. 
The resulting solid was rccrystallizcd (ElOH) to afford desired (0.275 g. 9VJ ). 'h 
NMR(DMSO) 9.5(s. IH. hr). 7.83 (dd. IH. J=I0 Hz. 2 Hz). 7.74(d. 2H. J=8 Hz). 7.76(1. 
IH. J=8 Hz). 7.56»l. 2H. J=8 Hz). 7.55(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz) 6 5(s m 
br) 

b) Preparaiion of N-<4- nilro 2-(phenylsulfonylamino)phenyl)-N -phcny) urea 
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N-(4-Niiro 2-(phcnylsulfonylamino)phenyl)-N , -phenyl urea was prepared trom 4- 
nitro 2-(phenylsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaction was cooled and then partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate. 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desired(30.8 mg, 26%). EI- MS m/z 4I3fM+HV 



Example 1 1 

Preparation of N-(2-hvdroxv-5-nitronhenvl)-N , -f3-methoxv-2-thienvnurea 

10 a)Preparauon of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmoD in ether (20 mL) ai -78°C. 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred at -78°C for 1 
hour, then it was warmed to 0°C for 3 hours. After to recooling -78°C the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 

IS excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HC1 (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)\ 
b)Preparation of N-(2-hydroxy-5-nitrophenyl)-N , -(3-methoxy-2-thicnyl)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. 1 .27 mmol) and 

triethylamine (1.1 equi v.. 0.25 mL) were added. The reaction mixture was stirred at reflux t ^ 
overnight. The : ^ctiorri^iXiurci -^^^^^xA^i^iiv/^ citric acid and ethyl acetttq^Tnej ^wp: 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate r 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexancrethyl 
acetate:l:l) gave a solid product (160 mg. 41%). mp: I72.6-173.0 C C; "H NMR 
(CD3OD/CDCI3): 6 8.96 (d, 1H. J = 2.5 Hz). 7.74 (dd. 1H. J =5.0 Hz and J = 1.25 Hzu 
6.82 (d. 1H. J =7.5 Hz). 6.76 (s. 2H), 3.80 (s. 3H); EI-MS m/z 3W (M+H) + : Anal. 
(C|2H n N30.sS)C. H. N 

V) . . - 

Example 12 ■ 

Preparation of N-f2-hvdroxv-4-nitrophcnvn-N , -(3-mcthoxv-2-thien\i)urea 

To a solution of 3-methoxy-2-thiophcnc carboxylic acid (example 1 la. 200 mg. 1 .2" 
mmol) in toluene. (PhObPONj (0.33 mL) and triethylamine (1.1 equi\ .. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room 

temperature then 2-amino-5-nitrophenol was added. The reaction mixture was stirred at 70°C 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate. 
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The organic extracts were combined, dried over MgS04, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexanc.ethyl 
acetate:!:!) gave the product (1 90 mg, 48%). J H NMR (CD3OD/CDCI3): 5 8.38 (d. 1H, J = 
5.0 Hz). 7.85 (dd. 1H, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d. IH, J = 2.5 Hz), 6.9 (s, 2H). 
5 3.95 (s, 3H): EI-MS m/z 309 (M+H) + ; Anal. (C )2 H n N30 5 S) C. H, N. 

Example 13 

Preparation of N-f2-hvdroxv-4-nitronhenvlVN , -f3-methoxvphpny|) tirCfl 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 3-methoxy phenyl isocyanated .0 mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound ( 140 
mg, 46%). EI-MS m/z 302(M-H) - 

Example 14 

15 Preparation of N-f2-hvdroxv-4-nitrophenvn-Nr-f2-methn xvphenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl isocyanate( I mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (82 

20 mg.27%). EI-MS m/z 302(M-H)- 

Example 15 y; ' ; 

t Preparation of N-f2-hvdroxv-4-nitrnnhcnv1VN , >(3 -trinuoromcihvl;! j iicnvlmrea 

N-(2-Hydroxy-4-nitrophenyI)-N-(3-methoxyphenyl)urca was prepared from 2- 
25 hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-trifluoromethyl phenyl isocyanaic ( I mmol) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (180 
mg.52<2). EI-MS m/z 342(M+H) + 

Example |fr 

30 : ? £re!>ar4li op of NW^-hvcftfflv^ fc^ '*« r \ 

S'-(2-Hydroxy^-nilr0ph^ was prepared in >m 2- 

hydroxy 4-niiro aniline (154 mg. 1.0 mmol) and 2-trifluoromcthyI phenyl isocyanaic (1.0 
mmol) according 10 the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 

35 ( 1 80 mg. 527. ). EI-MS m/z 342CM+H) + 

Example 17 

Preparation of K-i 2-hvdroxv-4-nitronhenvn> N -(4-irifluoromethvlnhenvrmrea 
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N-(2-Hydn)xy^-nitrophenyl)-N , *(4-irifluon>mclhylphcnyl)urca was prepared from 2- 
hydroxy 4-niiro aniline ( 1 54 mg, 1 .0 mmol) and 4-trinuoromcihyl phenyl isocyanaic ( 1 .0 
mmol) according to ihe procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 
5 (111 mg, 32%). EI-MS m/z 340(M-H)- 

Examnle 18 

Prenaration of N-(2-hvdroxv-4-nitronhenvn-N^f2-hrnmop henvhurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-hromophenyl)urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-bromophenyl isocyanaic (3.24 mmol) according to 
10 the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(530 mg. 47<# ). 
EI-MS m/z350(M-H)" 

Examnle 19 

15 Preparation of N-f2-hvdroxv-4-nitrophenvn-N , -f^h mmonhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N -(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaecording to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.96g. 87<* ). 

20 EI-MS m/z 350(M-H) " 

f i , * ♦ • - • : S ample 20 \ v , ■ - - > 

Preparation ot N i^-hvdroxv^-nitrop henvlVN^^-hromophenvhurea 

N-(2-Hydroxy-4-nitrophcnyl)-N-(4-bromo phenyDurea was prepared from 2-hydrox\ 
25 4-nitro aniline (5(X) mg, 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mmol) according u» 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.4l g. 379 ) 
EI-MS m/z 352(M+H) + 

: Preparation of NM2^ 

N-(2-Hydroxy-4-nilrophcnyl)-N , -(2-phenylphenyr)urea was prepared from 2-hydrox\ 
4-niiro aniline (5(K) mg. 3.24 mmol) and 2-phcnyl phenyl isocyanaic (3.24 mmoh according 
to the procedure in General Method B. The product was purified by dilution wiih methylene 
35 chloride and precipitation with hexanes. Filtering afforded the title compound(0.22 g. I9 C >? ). 
EI-MS m/z 350(M+H) + 



Example 



WO 96/25157 



PCI7US96/D2260 



-41- 

Preparation of N-f2-hvdroxv-4-niirophenvn-N -< l-na phthyhiin-a 

N-(2-Hydroxy-4-niirophenyl)-N'-(l-naphihyJ)urea was prepared from 2-hydroxy 4- 
niiro aniline (5(X) mg, 3.24 mmol) and I -naphihyl isocyanatc (3.24 mmol) according to the 
procedure in General Method B. The product precipitated from methylene chloride and filtered 
The resulting solid was litruated with 1:3 triethyl amine: methylene chloride. The filterate was 
concentrated in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HCI in water. The desired product precipitated from solution and was collected by 
filtrationfO. 1 Ig, 10%). EI-MS m/z 324(M+H) ♦ 

Example 23 

Preparation of N-(2-hvdroxv-4-nitmphpny| VN'-f2.niir nnhenvniin> a 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nitro phenyl)urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-nitro phenyl isocyanate (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering af forded the title compound(0.44 g. 44*). 
EI-MSm/z3l9(M+H) + 

Example 24 

Preparation of N-f2-hvdmxv-4-nitrophR nvlVN--r2-fliioronhenvniiit»a 

N-(2-Hydroxy-4-nitrophenyI)-N-(2-fluorophenyl)urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanatc (3J>4 mmol) according to 
lV; n^rediita >n General Method B. The product was puniled 'ny aiiuiion yyitn ."methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.5'J g. MV, ). 
El-MSm/z292(M+H) + 

Examnlc 25 

Preparation of N-G-hvdroxv^-niirnnh envh-N'-f? ft-diflunmphpnvl^ iyi, 

N-(2-Hydroxy-4-niirophenyl)-N , -(2.6-dilluorophenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (5(X) mg. 3.24 mmol) and 2.6-difluoro phenyl i.MK.yanate(.V24 mmol . 
according to the procedure in General Method B. The product was purified by dilution with 
meihylenc.chloride an* precipitation with hexanes, Filtering .aff(;rded the tiiie cnmpountHO.v , ' 
g. 91%), El'-MS m// 30X(M-H) 1 . - . -. '* 

Examnle 2f> 

Preparation of N-(2-hvdn)xv-4-niinmhpnv|>.N-.f2-pihmc vnhenvlhir,' :i 

N-(2-Hydroxy-4-nitrophenyl)-N -(2-cth«)xyphcnyl)urca was prepared from 2-hydro.\> 
4-niiro aniline (5(X) mg. 3.24 mmol) and 2-cihoxy phenyl isocyanatc (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.X4 g. Kltf ). 
EI-MSm/z318(M+H) + 
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Example 27 

Preparation of N-f2-hv(imxv-4-nitronhcnvl)-N , -(2-clhvlphenvhurca 

N-(2-Hydroxy-4-niirophenyI)-N*-f2-cthylphcnyl)urca was prepared from 2-hydroxy 4- 
nitro aniline (5(X) mg, 3.24 mmol) and 2-cihyl phenyl isocyanaic (3.24 mmol) according lo the 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering afforded the title compound(0.44 g, 43%). El-MS m/z 
302(M+H) + 

Example ?fl 

10 Preparation of N-(2-hvdroxv-4-nitro nhenvn-N' ^-trinuoromethoxvnhcnvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-uinuororncthvloxyphenyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromeihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 

1 5 compound(0.69 g, 60%). El-MS m/z 358(M+H) + 



Example 29 

Synthesis of N-(2-hvdroxv-4-nitro phenyl) N , -(2-methvkhio phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg . 3.24 mmol) and 2- 
20 methylthio phenyl isocyanate(3.24 mmol) by general Method B. The product was purified by 

dilution with methylene chloride and precipitation with hexanes. Filtering allorded the title , ^ 

Sample ft) 

25 Synthesis of N-(2-hvdroxv-4-nitro phenyl) N'-(2-chloro rVmcthvl phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2- 
chloro 6-methyl phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compound(0.31 g. 29%). El-MS m/z 322<M+H) + 



-30 



r Example 3 1 



Synthesis of N-(?-hvdrox\ -4-nitro phenyl) N'-(2- methyl sulfoxvphenvl) urea 

The urea was synthesized by treatment of N-( 2-hydrox\ 4-niiro phenyl) N'-(2-meihvl 
thio phenyl) urca(cxample 28. 100 mg) with sodium pcriodaie( 100 mg) in t-butanol/waier for 
35 12 hours at 23 °C The product precipitated from the reaction mixiurc(30 mg. 29% ). El-MS 
m/z 336(M+H) + 



Example 32 
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Svnlhesis of N-t2-hvdroxv 4-irifliiomm<nhvl nnnnvM IM '.f2-hmmn p hTP yl) H fTf1 

The urea was prepared from 2-hydroxy 4-irinuuromeihyl anilineiexamplc 7a. O.I7lg. 
! mmol) and 2-bromo phenyl isocyanalcd mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.25 g. 54*). EI-MS m/z 375(M+H) + 

Examnle 13 

Synthesis Of N-(2-hvdrnxv 4-cnrhomr»ihnxv nhrnvh NT- f S-hmmn ph^y !) \\m 

The urea was prepared from 2-hydroxy 4-carbomcthoxy aniline«). 167 g. I mmol) and 
2-bromo phenyl isocyanatcf 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.12 g. 33%). EI-MS m/z 363(M-H) • 

Example 34 

Synthesis Of N-(2-hvdmxv 4-triniinrnmjMhyl nhenvll NT- n -nhenv) phPnvU Mr ra 

The urea was prepared from 2-hydroxy 4-trifluoromethyl aniline(example 7a. 0. 171 g, 
1 mmol)) and 2-phenyl phenyl isocyanate by general Method B. It was purified by diluuon 
with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H) + 

Examnle 3S 

•Synthesis Of N-(2-hvdroxv 4fcarhomoihm;y nherivii N'-fj-nhV'nv! pt^y') v m 

The urea was prepared from 2-hydioxy 4-carbomcthoxy aniiincfO.167 g. I mmol) and 
2-phenyl phenyl isocyanalcd mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound((). 185 g. 505? ). EI-MS m/z 363(M-H) ' 

Examnle 36 

Synthesis of N-C-hvdroxv 4-niirn nhenvh N -(2. Vdi. hl. irt > nhrnvh n ff:i The urea was 
P^P- 1 :?^ Jrom, 2Thx<*rt>xy. 4^Qro~toHincn.()K.<nig^2 -mrojil )• and-2.3- diohlnro'piicn'x I 
isucyanaieC mmol) by general Method B. It was purified by dilution with methylene chloride 
and precipitation with hcxane. Filtering afforded the title compoundM.5 a. 73'3 > EI-MS m/z 
342(M+H) + 



Example 37 

Synthesis of N-(2-hvdroxv 4-nitro n henvl) N'-(2.4-dichlum phenyl) urea 



WO 96/25157 



PCT/US96/D2260 



-44- 

Thc urea was prepared from 2-hydroxy 4-niiro aniline(3()8 mg. 2 mmol) and 2,4- 
dichloro phenyl isocyanaic(2 mmol) by general Method B. li was purified by dilution wilh 
methylene chloride and precipitation wilh hexanc. Filtering afforded the title compound(0.26 
g. 389 ). EI-MS m/z 342 (M+H) * 

5 

Example 38 

Synthesis of N-(2-hvdroxv-4-nitro phenyl) N'-(2-chloro phenyl) urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg, 2 mmol) and 2-chloro 
phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g. 47%). 
EI-MS m/z 308(M+H) + 



Example 39 

Synthesis of N-(2-hvdroxv-4-nitrophenvl) l^-(2.4-dibromo phenyl) urea 
15 The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg, 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.34 
g. 39%). EI-MS m/z 43WM+H)* 

20 Example 40 

Synthesis of N-(2-hvdroxvnapthvl) N'-(2 : bromo p henrl) »rea , ■ ; 
* ^ The urea was prepared from l-aniih(f2-hy^ 

bromo phenyl isocyanaic( 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.030 

25 g. 8'/D. EI-MS m/z 357(M+H) + 

Example 4 1 

Synthesis of N-(2-hvdroxv-4-nitrophcnvl)-N -(2. 3-mcthylcnedioxvphcnvnurca 



30. a)Prcparation of 23-^ • r "V- 

A solution of 1 .3-henzodioxole (3.09 g. 32 mmol) in dry ether (50 mL) was treated 
dropwisc at -10T wilh 2.5 M n-butyllilhium f 15 mL. 35 mmol) in hexane. When the addition 
w as complete, the mixture was stirred under reflux for one hour. Alter cooling to room 
temperature, it was added to crushed solid carbon dioxide, and after 24 hours, the residue was 

35 treated with 10 c /7 aq. NaHCO* and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HC1. and extracted with chloroform. The combined 
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organic layers were dried over MgS0 4 . filtered and concentrated under reduced pressure (1.1 
g. 20 % ). EI-MS m/z 167 (M+H)" 

b)Preparation of N-(2-hydroxy-4-nitrophenyl)-N , -(2.3-meihylencdioxyphenyl)urea 

To a solution of the 2.3-mewylenedioxyphenyIcarbojiylic acid in toluene, triethylamine 
(0.27 mL. 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. The reaction mixture was stirred at 60°C for 2 hours, then 2-amino-5-nitrophenol (250 
mg. 1.5 mmol) was added. The reaction mixture was stirred at I00°C lor 1 8 hours. After the 
reaction mixture was cooled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS0 4 , filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 5: 1) gave product (200 mg, 42 %). EI-MS m/z 3 18 (M+H)* 



Examnle 42 

SYnthgSiS Of N-(2-hvdroxv 4-nilro nhffnvn N'-tt-mplhmrv W h lnm nhPiwll nrr? 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.48 
g. 63* ). EI-MS m/z 338(M+H) + 

. ..^ ..... ^ ,E?.ipipJ?J|3 ,. , -,.V- 

SvnU)CSixi>f N^Kfrttrosv 4 Rilm nhenvn N'.f2-mHhv1 ph^ny^ ||rra 

The urea was prepared from 2-hydroxy 4-nitro anUine(308 mg. 2 mmol) and 2-methyl 
phenyl isocyanalc(2 mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound(0.38 g. 5395 ) 
EI-MS ml/. 288<M+H)* 

Example 44 

Synthesis of N(his (2-hvdmxv 4-nitro phprwl) NVdjan^jry:) ^ m 

Tn ? . U!?? W»» Rrcparcd 'froni 2-hydroxy 4-niim anjline(6 16 mg. 4 mmol) and" 
dianidisdinc diisocyanaic(2 mmol) by general Method Bicxccpl 2 cquiv. of 4-nitro 2-hydmxy 
aniline was used instead of lequiv.). The product was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the utle compoundf 0.08 g. 6V7 ).EI 
MSm/z605(M+H) + 



Examnle 45 

Synthesis of 4-mcthvlcnc hisfNW 2-chloro nhenvl) N-P-hvdroxv 4-niiro nhenvn aren) 
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Thc urea was prepared from 2-hydroxy 4-nitro anilihe(6I6 mg. 4 mmol) and 4- 
methylcnc bis(N-(2-chloro phenyl) diisocyanate(2 mmol) by general Method B(except 2 cquiv 
or 4-nitro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the title 
5 compound(0.10g, 8%). 
El-MS m/z 627(M+H) + 

Example 46 

Synthesis of N-12-hvdroxv 4-(benzvlamino)carhonvI phenyl l-N'-Q-hromophenvhurea 

10 a)Synthesis of N-(2-hydroxy 4-carhoxylate phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4- amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g, 48%). EI-MS m/z 
351(M+H) + 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl]-N , -(2-bromophenyI)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N-(2-bromo phenyl) urea 

(2(X) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg. 

1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 

Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 
20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 

ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
^ with ethyl acetate: The organic'^ ^Vv-*^^*^ 

concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 

( hcxanc : ethyl acetate; 1:1) gave benzylamino product (5(X) mg. 65 %). EI-MS m/z 44 1 
25 (M+HV 

Enftmple 47 

Synthesis of N-(2-hvdroxv 4-nitro phenyl) N < -f2-phenoxv phenyl) urea The urea was 
synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
M? -p^sphoryl a^0e(O 475 mL) and frie^r in DMF at 80 Rafter 24 ht*uis jjht: 2- . : - 

amino 5-nitro phenol (I equiv.) was added. The reaction was heated lor 24 hours at X0°C The 
reaction product was oiled out with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with watcr.(l80 mg. 249t) El-MS m/z 364(M-H) 



35 



Example 48 

Synthesis of N-(2-hvdroxv-4-fluoro phenyl) N'-(2-hromo phenyl) urea 
a)Synthesis of 2-hydroxy 4-fluoro aniline 
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3-fluoro 6-nitro phenol (2 g. 1 1 mmol) was treated with K)%Pd/C{ I g) al 23 °C. The 
reaction mixture was flashed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through cclitc. The filtrate was concentrated in vacuo to afford the title 
compound (1.4 g, 77%). EI-MS m/z 169(M+H) * 
5 b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-fiuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. h was purified by dilution with methylene 
chloride and precipitation with hexane( 173 mg, 26%). EI-MS m/z 325 (M+H) + 



to Example 49 

Synthesis of N-f 2-hvdroxv 3.4-difluoro phenyl) N'-f2-hromo phenyl) urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with 10%Pd/C(l g) at 23 °C. 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
1 5 before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the title 
compound (1.6 g. 97%). EI-MS m/z 146(M+H) + 

b) Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difluoro aniline(0.290 g. 2 mmol) and 2- 
bromo phenyl isocyanaie(0.4 g) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hcxane(0.254 g. 37%). EI-MS m/z 343(M+H) + 

" " Example 50 

Synthesis of N-(2-hvdroxv 3-nanthyl) N'-(2-hromo nhenvl) urea 

The urea was prepared from 3-amino 2-hydroxy napthalencf().320 g. 2 mmol) and 2- 
2> bromo phenyl isocyanate(.40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxanc(0.339. 47%).EI-MS m/z 357(M+H) + 



Example 51 

Synthesis ol N-(2-hvdroxv 4-nhcnvl nhejwl> N'-(2-hwmo nhenvlUirea 

3<i a)Synthesis ol 2-riitro 5-phenyl phenol - 

A solution of 3-phenyl phenol(2 g. 1 1 mmol) in acetic acid was treated with 
concentrated nitric acid drop-wise until all starting material was consumed. The solution was 
partitioned between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 

35 phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromaiography(cthy) acctatc/hexanes) to afford desired ( 1.2 g. SMR'H 
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NMR (CDCI3): 6 I0.65(s. IH), 8.18 (d. IH. J = 10.0 Hz). 7.65 (d. 2H. J = 6.0 Hz). 7 49 
(m. 3H). 7.34 (s. IH). 7.10 (d. IH. J=IO.OHz). 
b)Synlhesis of 2-amino 5-phenyl phenol 

A solution of 2-niiro 5-phenyl phenol(l.2 g. 5.5 mmol) in methanol was treated wiih 
5 10% Pd/C( 1 .2g). The reacUon mixture was flushed with hydrogen and allowed to stir 

overnight. The reaction mixture was filtered through celite and the filtrate was concentrated in 
vacuo to afford desired (1.01 g. 98%).EI-MS m/z I86(M+H) + 
OSynthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. 1 mmol) and 2- 
1 0 bromo phenyl isocyanate(0. 1 98 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(2!5 mg. 56<5h.EI-MS 
m/z383(M+H)* 

Example 52 

15 Synthesis Of N-f2-hvdroxv 4-methvl phenyl) H'-(!-hrnm ? p henyl) urea 

The urea was prepared from 2-hydroxy 4-melhyl aniline(.274g. 2 mmol) and 2-bromo 
phenyl isocyanate(0.40 g. 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(249 mg. 39%). EI-MS 
m/z319(M-H)" 

20 . - . ^ 

_ f >: ..- _ l?.a©5h52 ' ; 

Synthesis Of Nif2^^ifoxv^aliro nhenvn N'-tt-nhfinvla mino nhrnvl) nre* 

The urea was synthesized by the treatment of 2-tenbutyldimcthylsilyloxy 4-nitro phenyl 
isocyanate(examp!e 9a. 0.419g. 1.5 equiv.) with 2-anilino anilinc(0. 1X4 g. 1 cquiv.i in THF 
25 overnight at 40 °C. The desired product precipitated out of the reaction mixuirc(30 mg. X'Z t 
EI-MS mil 365(M+H) * 

Example 54 

Synthesis of N-(2-hvd roxv 3-carhoxvlate phenyl) N'-(2-hmm1i p^nvt \wn*\ 
30 Thd urea waS prepared from 2-hydroxy 3-armrio henzoiV acid(3(X) nig. 2 rhmoi J and J* 

bromo phenyl isocyanate by general Method B. It was purified by dilution of the DMF 
solution with methylene chloride and precipitation with hexanc(.2K7 41 VT ). EI-MS m// 
35I(M+H) + 



35 



Example 55 

Synthesis of N(2-sulfhvdrvl 4-hromo p henyl) N'-(2-hromn phpnyh n rr . 
a)Synthesis of 2-amino 6-bromo thiazole 
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4-Bromo aniline(4.3 g, 25 mmol, 1 equiv.) and ammonium thioeyanaic(57 g. 3cquiv.) 
was dissolved in acelic acid and treated with bromine(4 g, I equiv.) at room temperature. Alter 
complete disappearance of starting material the reaction mixture was poured into water and the 
solid was collected. The solid was used in the next step without any purification(3.6 g. 46% ). 
5 EI-MS m/z 229(M+H) + 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazole hydrobromide (500 mg, 1.6 mmol) in watcr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 

10 chloride mixture was concentrated in vacuo. The residue was dissolved in DMSO and treated 
with I 2 . After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatography(ethyI acetate/hexane) to afford the title compound (230 mg. 34%). 

15 EI-MS m/z 405(M+H) + 

c) Synthesis of N(2-sulfhydryl 4-bromo phenyl) N f -(2-bromo phenyl) urea 

A solution of (3-bromo 6-araino phenyl) disulfide(201 mg, .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanated mmol) at 80 °C overnight. The reaction mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxancs. The 
20 solution was dissolved in MeOH and treated with NaBH 4 . After gas evolution ceased the 
reaction rnte$ure was carefully acidified with I N HCf and the rising ««>!se wa;: n?icrcd(52 
mg. 13*). EI-MS m/z 399 (M-H) * 

Example 56 

2 $ Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-iodo nhcnvh urea 

The urea was synthesized by the treatment of 2-iodu benzoic acid(5 g. 20 mmol) wiih 
diphenyl phosphoryl azidc( i equiv.) and triethyl amine ( I equiv.) in DMF at 80 C C after gas 
evolution ceased the 5-nitro 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated overnight at 80°G. The jeaqiion mixture was purified by filtering through a pluc oi 

30 l v * silica with melhylerie chloride; The desired product was then precipitated out with hexahc 
Filtering afforded the desired com poundf 1.08 g, 13*). EI-MS m/z 39X(M-H) 

Example .5? 

Synthesis of N-(2-hvdroxv 4-nitro phe nyl) N'-(2-hrnmo phenvh ihio| irp;i 
35 The thiourea was synthesized by treatment of the 2-/m-butyldimcthylsiiyioxv 4-nitro 

phenyl thioisocyanate(sec example 9a , 3.73 mmol) with 2-bromo aniline in toluene at 88°C 
over 36 h. The solution was concentrated and the residue was purified by Hash 
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chromatography(EtOAc/Hexanes). The traction slightly lower rl than starting material 
contained the desired compound. This fraction was concentrated and then treated with tricihyl 
amine hydronuoride in acetonitrile for 15 minutes at 23 °C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by flash ehromatography(cthyl 
5 actate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N -(2-bromo phenyl) thioureaf52 mg. 
4%) . EI-MS m/z 369(M+H) + 

Example gfi 

Synthesis of N-(2-nhenvlsulfamido) 4-cvannphf» nvI N'-f2-hmmo phenvh urea 

1 0 a)Synthesis of 3-(phenylsulf amido) benzonitrile 

The of 3-(phenylsulfamido) benzonitrile was synthesized from the 3-cyano aniline 
(23.9 g, 2 mol) by Method C. It was purified by recrystalization from EtOH( 15.8 g. 
31%).*H NMR (CDC1 3 ): 5 7.95(s, 1H). 7.84 (d. 2H, J = 8.0 Hz), 7.59 (u IH, J = 8.0 Hz). 
7.45 (m, 2H), 7.35 (m, 4H). 

15 b)Synthesis of 3-(phenylsulfamido) 4-nitro benzonitrile 

The 3-(phenylsulfamido) benzonitrile(IO g, 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated nitric acid dropwise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 

sodium sulfate and filtered. The reaction mixture was concentrated in vacua, sbstr.rfv.d V % 
silica gel and purified by column chromatographyt methylene chlnridc/hexiirtc >'to aTfe iitc liik 40 
compound ( 1 .7g, 1 5%). EI-MS m/z 302(M+H) 
c)Synthesis of 3-(phcnylsulfamido) 4-amino benzonitrile 

25 The 3-(phenylsulfamido) 4-nitro bcnzonitrilcf 1 .5 g. 4.9 mmol) was treated with tin 

chloride dihydrate in EtOH at 80 °C for I2h. It was then concentrated and Hushed through a 
plug of silica gel with 5?< methanol/methylene chloride. The filtcraic was absorbed Ohio silica 
gel and purified by Hash chromatography(cthyl acciatc/hcxane) to afford the title compound 
(0.9 g. 60%). EI-MS m/z 274 (M+H) + 

>; d)Svnth&^ 4-cyanopht^nv] N:-(2-h(Fomu phcnvlVwrcs ' ' 

The urea was synthesized from 2-(phcnylsull amido) 4-aniino hcnzonitrile(77 my. 0.2X 
mmol) and 2-bromo phenyl isocyanale by general Method C. It was purified by column 
chromaiography(eihyl acctaic/hexanc) to afford the UUe compound (3<) mj:. 22'7, ). EI-MS m/z 
469(M-H)" 

35 

Example 59 

Synthesis of N-f2-tphenvl sulfamido) nhenvl) N'-f2-hromn phenyl) urea 
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*5I- 

a) Synihesis of 2-( phenyl sulfamido) aniline 
The sulfonamide was synthesized from phenyl sulfonyl chloridcfO.OI mmol) and o- 

phenylenc diaminc(l.08 g, 0.01 mmol) by general Method C. It was purified by 
recrystallization from ElOH( 1 .0 g, 40%).EI-MS m/z 249(M+H) * 

b) Synihesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2-bromo phenyl* urea 
The urea was synthesized 2-(phenyl sulfamido) anilinc( I mmol) 

and 2-bromo phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.234 g, 52%).EI-MS m/z 446(M+H) * 

Example 60 

Synthesis Of N-f?-f stvrvl snlfamiriM phenvh NT-P-h^ rno nhonvlt nm 

a) Synthesis of 2-( styryl sulfamido) aniline 
The sulfonamide was synthesized from styryl sulfonyl chloride<O.Ol mol) and o- 

phenylene diamine(0.01 mol) by general Method C. It was purified bv rccrvstallization from 
EtOH(1.2 g, 60%)EI-MS m/z 199(M+H) *. 

b) Synthesis of N-(2-(styryl sulfamido) phenyl) N'-(2-bromo phenyl) urea 
The urea was synthesized from 2-(siyryl sulfamido) anilinc( I mmol) and 2-bromo 

phenyl isocyanaiefl mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the desired compound(0.309 g. 
65^). EI-MSm/z472(M+H)* .- > . . ... 

Example 61 

Synthesis of ?-m 4 rtimc i hMvnhcnvhsulionvi aminni P h.n Y t ) N -.f?. h mm,> V h^ y ]} I rv 

a) Synthesis of 2-|(3.4-dimeihoxyphcnyl)su!fonyl amino|phcnyl aniline 
The sulfonamide was synthesized from 3.4-dimcthoxy phenyl sullonvl chloridc(O.OI 

mol) and o-phenylcnc diamine by general Method C. It was purified by ^crystallization from 
EiOH(0.65 g. 21%). El-MS m/z 309(M+H) + . 

b) Synthesis,of ^^2-|(3.4-dimcthoxyphenyl)sullonyiaminol phenyl) \ -<:-bromb ph C f t v;! j ure;. 
-4 The urea wa^ sytlUicsized from 2 f{X4^mkih(>xyphcnyi,si,iiohyi aniino"|phehyl 

aniline( I mmol) and 2-bromo phenyl isocyanatc by general Method B. It was purified by ' 
dilution with methylene chloride and precipitation with hexanc. Filiering alTordcd the desired 
eompound(0.062 g. 1 29, ).EI-MS m/z 504f M-H) ' 

35 Example 62 

Swthesj.s of N-f?-|f4-a(Ttamidonhenvl)siilfonvl a minnl p h enyl) N -(2-hromo nh<mvh 
a)Synthesis of 2-|(4-acetamidophenyl)sullonylaminolphcnyl aniline 



20 



25 
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The sulfonamide was synthesized irnm 4-acciamidophcnyl sulfonyl chloridcfO.Ol mol) 
and o-phcnylcnc diaminc(O.OI mol) hy general Method C. Il was purified by recrystallization 
from ElOH( 1.27 g.40<7r)EI-MS m/z 3(>4(M-H) . 

b)Synthesis of N-(2-|(4-acetamidophcnylsuIfonyl)amino| phenyl) N*-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-|(4-acetamidophenyl)sulfonylamino]phenyl aniline( I 

mmol) and 2-bromo phenyl isocyanate(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound{0.12 g. 24*). EI-MS m/z 50KM-H)" 

10 Example 63 

Synthesis of N-(2-(2-th»onhcne sulfamido phenyl) N'-(2-hromo nhenvl) urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.01 mol) and o- 
15 phenylcne diamine(0.01 mol) by general Method C. It was purified by recrystallization from 
EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H) + 

b) Synthesis of N-(2-(2-thiophenc sulfonyl amino phenyl) N*-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef I mmol) and 
2-bromo phenyl isocyanate(l mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
^MTipo^ . ;. 

Example 64 

Synthesis of N-<2-(3-tolv l sullonvl amino nhcnvl) N'-f 2-bromo nhenvl) urea 
25 a)Synthesis of 2-( 3-tolyl sulfonyl amino) aniline 

The sulfonamide was synthesized from 3-tolyl sulfonyl chloride(O.OI mol) and o- 
phcnylcne diaminc(0OI mol) by general Method C. It was purified by recrystallization from 
ElOH(0.73g, 2K9).EI-MS m/z 263 (M+Hj + 

b)Synthcsi<* of N-(2-((3-io|yl sulfonyl amino) phenyl) N -(2-bromo phenyl) urea 
3(1 X> : - the- urea was SVntheM^^^ and 2- 

bromo phenyl isocyanatetl mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxancs. It was rccrysallized two times with 
ElOH(25 mg. 5% ). EI-MS m/z 45K(M-H) * 



35 



Example 65 

Synthesis of N-(2-<X-ouino linvl sullonvl amino) phenyl) N'-(2-bromo phenyl) urea 
a)Synlhcsis of 2-(8-quinolinyl sullonvl amino) aniline 
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Thc sulfonamide was synthesized from 8-quinolinyl sulfonyl chloridc(O.OI mo!) and o- 
phcnylcnc diaminc(0.01 mol) by general Method C It was purified by recrystaJIization Irom 
EtOH(0.82 g. 27%).EI-MS m/z 300 (M+H) + 

b)Synthesis of N-(2-< (8-quinolinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino* anilined mmol) and 

2-bromo phenyl isocyanatcO mmol) by general Method B. It was purified by dilution with 
methylene chloride and prccipiiaiion with hcxanc. Filtering afforded the desired 
compound(0.23 g. 46^ ).EI-MS m/z 495(M-H) " 

Example 66 

Synthesis of N-(2-( bcn/vl sulfonvl amino) nhenvll N'- (2-hromo pheny l) mri 

a) Synthesis of 2-(bcnzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloridc(O.OI mol) and o- 
phenylene diamine(O.f) I mol) by general Method C It was purified by recrystallization from 
15 EtOH«).87g, 33%). Ei-MS m/z 263(M+H)+. 

b) Synihesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) anilined mmol) 
and 2-bromo phenyl isocyanate(lmmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
20 compounds. 1 1 g. 23'3 > EI-MS m/z 460 (M+H)+ 

r Examnle 67 

Synthesis of N-f2-hvdroxv-4-azidnph onvl)-N-r7.methoxvphpnvl)nm>i 
a)Synthesis of N-(2-hydroxy-4-aminophenyl)-N -(2-mcthoxyphcnyl >urca 
25 To a solution of N-(2-hydroxy-4-nitro phenyl >-N -(2-mcthoxyphenyDurca( 1.0 g. 

example 15) in methanol, palladium (on activated carbon. 109.) ( I(K) mgi was added. Then the 
reaction mixture was hydrogenated under a hydrogen balloon for 1 R hours. The solid was 
filtered off by celitc and washed three limes by methanol. The filtrate was concentrated under 
reduced pressure to give amine compound (O.X g. 89<Z ). EI-MS m/z 274 (M+Hr 

The N-(2-hydroxy-4-aminophenyl)-N*-(2-mcthoxyphenyl)urca (300 mg. 1.17 mmoli 
was added to HCI/H 2 (> f 1.17 mL/2.34 mL). cooled to 0°C. Sodium nitrite (80.7 mg. 1 . 1 7 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. The sodium a/idc (76 mg. 1.17 mmol) was added to reaction mixture and it was 
35 warmed to room temperature. The reaction mixture was stirred at room temperature for 18 
hours. Then it was extracted with three times by ethyl acetate. The organic extracts were 
combined, dried over MgS0 4 . filtered and concentrated under reduced pressure and 



WO 96/25157 



PCT/US96/02260 



- 54 - 

chromatography of the resulting .solid on silica gel (hcxanc : elhyl acetate: 5:1 ) gave product 
(125 mg. 38%). EI-MS m/z 3(H) (M+HV 

Example 68 

5 Preparation of N-l2-hvdroxv-5-cvanonhenvH-N , 42-h romonhenvn urea 

a) Prcparation of 2-amino-4-cyanophenol 

To a solution of 2-nitro-4-cyanophenol( IOg, 6lmmol) in mcthanoK25()mL) was added 
\iV7f Pd/C ( lgj. The mixture was Hushed with argon, then hydrogen was bubbled through the 
solution for 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
10 The mixture was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel <5%MeOH/CH 2 Cl2> 
gave the desired product(8.0 g, 97%). 'H NMR (CD-*OD): 5 6.96 (d. IH), 6.90 (dd. 1H). 
6.77 (d, 1H). 

b) Preparation of N-[2-hydroxy-5-cyanophenylJ-N'-[2-bromophenyI| urea 

15 N-|2-hydroxy-5-cyanophenyl)-N , -[2-bromophenyl) urea was prepared from 2-amino- 

4-cyanophenol(268mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg,8l*). 'H NMR (CD 3 OD): 8 8.10 (d, 1H). 7.87 (d, IH). 7.43 (d. IH), 7.20 (t, IH), 
7.09 (d. IH). 6.86 (i, IH), 6.77 (d, IH). 

20 

Pfgf?arat!on 61 N t -12-hvdmxv-3-nuorophenvll-N , -l2-brbm(!p herivli ure* 
a)Prcparation of 2-amino-3-fluorophenoI 

To a soluuon of 2-nitro-3-fluorophcnol( Ig. 6.4mmol) in mcthanoK250mL) was added 
25 10'* Pd/C tig). The mixture was flushed with argon, then hydrogen was bubbled through the 
solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
The mixture was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (S'/rMeOH/CHiCl:) 
gave the desired producl(65(> mg, 80.2 9< ). 'H NMR (CD^OD): 5 6.41-6.17 (m. 3H): 
v^.3 () h)Preparali^ - ' ' 

N-|2-Hydroxy-3-iluorophenyl|-N , -|2-bromo phenyl) urea was prepared from 2- 
amino-3-lluorophenol (254mg. 2.00 mmol) according to the procedure in Genera) Method B. 
The product was purified by precipitation from methylene chloride/ hexanct 1/20) and filtering. 
(500 mg. 77'/ >. 'H NMR (CD ? OD): 8 8.05 {d. 1H). 7.50 (d, IH). 7.26 U. IH). 7.18 (d. 
35 IH). 6.92 u. IH). 6.86-6.68 (m. 2H). 



Example 7<> 

Preparation of N-2-1 l-hvdroxvnuorcnel-N'-12-bromophenvll urea 
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a) Preparation of 2-amino- 1 -hydroxyfluorenc 

To a solution of l-hydroxy-2-nitrofluorene(250 mg, 1.23mmol) in methanol(250mL) 
was added 10% Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
5 pressure overnight. The mixture was filtered through celite and the cclite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 CI 2 ) gave the desired product(I71 mg, 81.2 #). l H NMR (CD.OD): 6 7.60 
(d, 1H), 7.47 (d. IH), 7.28 (t. 1H), 7.18 (m, 2H). 6.82 (d. IH), 3.76 (s, 2H). 

b) Preparation of N-2-[ l-hydroxyfluorenel-N^-bromophenyl) urea 

10 N-2-f l-hydroxynuorene|-N , -l2-bn)mo phenyl) urea was prepared from 2- amino- ! - 

hydroxyfluorenc (1 70mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product (300mg, 84.5%). *H NMR (CD,C1): 5 8.04 (d, 1H). 
7.66 (d. 1H). 7.49 (L 2H). 7.35-7.20 (m, 4H). 7.09 (d. 1H). 6.90 (t. IH). 

15 

Example 71 

Preparation of N-3-12-hvdroxv-9.1Q-anthraq»in nnvll-N'-f2-hromonhenvn urea 

N-3-f2-Hydroxy-9,10-anthraquinonyIl-N -[2-bromophenyl) urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(X) mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 

and filtering. (6H)mg,70%). *H NMR (CDiOD): 8 8.93 (s.lH), 8.12 (m. 2H). 8.02 (d. U 
IH). 7.77 (rmiWUUd^fa, *.52<s. IH). 7.38 (u 1H). 7.05 (t. IH). " ^ : < 

Example 72 

25 Preparation of N-r2-hvdroxv-3-fluoro- 5-hromnphCTvlUN -l2-hromonhcnvll urea 

a) Preparation of 2-amino-6-fluoro-4-bromophcnoI 

A mixture of 4-bromo-2-fluoro 6-niirophcnol( Ig, 4.2mmol) and tin (II) chloride (4 7X 
g, 21.2mmol) in ethanol(50mL) was healed at XO°C under argon. After 2 hours, the siartin«: 
material had disappeared and the solution was allowed to cool down and then poured into ice 
30 The pH w$s rpadc ^ighUy 'basic (pH7-8). by addi tion of solid NaG*!. hgiiirc Heing^xuaifi0d^ ^ w :; 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4<£McOH/ 
CH 2 C1 2 ) gave the desired product(710 mg. 82 </> ). *H NMR (CD ? OD): 6 6.51-6.40 (m. 2H). 

b) Prcparation of N-P-hydroxy^-fiuoro-S-bromophcnyll-N' ^-bromophcnyl] urea 

35 N-IZ-hydroxy-.^-nuoro-S-bromophcnyll-N'-U-bromophcnyll urea was prepared from 

2-amino-6-fiuoro-4-bromophenol (254mg. 2.(M) mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
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and Tillering. (500 mg, 77%). *H NMR (CD^OD): 5 7.98 (s, IH). 7.91 (d, IH), 7.60 (d. 
IH), 7.33 (I, IH). 7.(X) (1, IH), 6.94 (d. IH). 

Example 73 

Preparation of N-r2-hvdroxv-3-chlorophcnvl)-N , - [2-hromnphppv l| \\ m 

a) Preparation of 2-amino-3-chlorophenol 

A mixture of 3-chloro-2-nitrophcnol<250 mg, l.4mmol) and tin (II) chloride (1.2 g. 
5.3mmol) in elhanol(5()mL) was heated al 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to coo! down and then poured into ice 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product( 143 mg. 69 %). 'H NMR (CD,OD): 6 6.75 (UH), 6.70 (d. 
IH), 6.65 (d, IH). 

b) Preparation of N-[2-hydroxy-3-chIorophenyl)-N , -|2-bromophenyl| urea 

N-[2-hydroxy-3-chlorophenyl)^ , -[2-bn>mophenyll urea was prepared from 2-amino- 
3-chIorophenol ( I43mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired producK 195mg. 57*). J H NMR (CD.OD): 6 7.81 (d. IH). 7.68 
(d, IH). 7.47 (d, IH). 7.20 (t, IH). 6.90 (m. 2H), 6.70 (L IH). 

•£xamp|g'74 

Preparation of N-l2-hvdroxv-3-trinuoronieihvlph cnvll-N'-l2-hromophonyl) urea 

a) Preparation of 2-nitro-6-lrinuoromcthylphcnol 

2-trifluoromcthylphenol (3.00g. 18.5mmol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate ( 1.73g. 20.4mmol). The addition 
of sulfuric acid (23 mL/ 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture wa.s 
diluted with methylene chloride and extracted with water The organic layer was dried .over 
J^gS0 4 and filtered. The solvent was evaporated and chromatography itf-tfct resulting solidori 
silica gel (4<7< McOH/ CH 2 C1 2 ) gave the desired producK 1 .84 g. 47 <3 >. *H NMR 
(CDVCOCDO:-8 8.35 (d.lH). 7.95 <d. IH). 7.13 (l. IH). 

b) Prcparalion of 2-amino-6- trilluoromeihylphenol 

A mixture of 6-lrilluommethyl-2-niirophcnol(l.K4 g. S/wmmol) and tin (Hi chloride 
(6.0 g. 26.2 mmol) in cthanol( I SOmL) was heated at 80°C under argon. Alter 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic tpH7-8). by addition 01 solid NaOH. before being 
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extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product! 1 .35 g. 08 % ). 'H NMR (CD,OD): 8 6.93 (d. 
1H). 6.82 (t, 1H). 6.78 (d. 1H). 

c)Preparation of N-f2-hydroxy-3- trinuoromethylphcnyI|-N-|2-bromophenyl) urea 

N-f2-hydroxy-3-trinuoromethylphenyI|-N , -[2-hromophcnyl| urea was prepared from 
2-amino-6-irifluoromethylphenol (280mg. 1.60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20) 
and filtering. (390mg. 65%). f H NMR (CD,OD): 6 7.9V (d. IH). 7.60 (d, IH). 7.58 (d, 
1H). 7.34 (t. IH). 7.30 (d. IH), 7.00 (u IH). 6.96 (d. IH). 

Examnle 7S 

Preparation Of N-f3.4 dinhenvl.2.hvrirnirvnhgnvH.N.i 7 .hromonhP>nvjl nr^ 

N-[3,4 diphenyl-2-hydroxyphenyll-N , -|2-bromophcnyl| urea was prepared from 2- 
amino-5,6 diphenylphenol (50mg, 0.19 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxanc(l/20) and 
filtering (61mg. 69*). *H NMR (CD,OD): 8 7.97 (d. IH). 7.66 (d. IH). 7.58 (d. IH). 7.31 
(U IH). 7.25-7.00 (m, 1IH), 6.91 (d. IH). 

Examnle 76 

£E5aEii^ fN-f2-hvdroxv- 3-ri 

• 1 - 5 : - 4 "N-f 0!'^ J. n/-| 2-brViSoprien'yJ | area was 

prepared from 6-glycinemcthylestcrcarbonyl-2-aminophcnol (50mg. 0.22 mmol). purchased 
from the University of New Hampshire, according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hc.xanc( 1/20) and filtering 
(65mg. 69%). 'HNMR(CD,OD):8 8.l4(d. IH). 7.96 »d. IH). 7.49 <d. IH). 7.24 (t. 2H>. 
6.89 (dd. IH). 6.81 (I. IH). 4.10 (s.2H). 3.74 (s.3H). 

Examhlc 77 

fef nafa m>n orN 12-hvdroxy^^ 

N-P-Hydroxy^-glycinecarbonylphenyll-N'-P-bromophcnyll urea was prepared from 
N-|2-hydroxy->-glycinemcthylc.stcrcarbt)nylphcnyl |-N"-| 2-bromophenyl | urca(50mg. 0.12 
mmol) by stirring in a 3/1 ratio of mcthanol/waicr (10 mL). Addition of I cquiv. of lithium 
hydroxide was added and stirring continued until the starting material had disappeared. (45mg. 
92%). The product was purified by chromatography of the resulting solid on silica gel (9/1/0. 1 
CH2CI1/ MeOH/ AcOH) to give the desired productfl95mg. 57% ). *H NMR (CD,OD): 8 8. 14 
(d. IH). 7.92 (d. IH). 7.60 <d. IH). 7.46 (d. IH). 7.34 (i. IH). 7.04 (1. IH). 6.82 (I. IH). 
3.96 (2H). 
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Examplc 7S 

Preparation of N-[2-hvdroxv-3.5-dichloroDhenvII-N'-r2>hromonhenvH urea 

a) Prcparaiion of 2-amino-4,6-dichlorophenol 

5 A mixture of 4,6-dichloro-2-nitrophenol( 1 g, 4.8mmol) and tin (II) chloride (3.2 g, 

l4.4mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, ihe starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(685 mg, 80 %). 'H NMR (CD 3 OD): 8 6.75 (s.lH), 6.61 
(s, 1H). 

b) Prcparation of N-[2-hydroxy-3»5-dichlorophenylJ-N , -f2-bromophenyll urea 

N-(2-Hydroxy-3*5-dichlorophenyl|-N'-[2-bromophenyI] urea was prepared from 2- 
15 amino-4,6-dichlorophenol (143mg, 1.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (660mg, 88%). 'H NMR (CD ? 06): 5 7.96 (s, 1H), 7.89 (d, IH), 7.60 (d, IH). 
7.35 (L 1H), 7.00 (t. 1H). 6.95 (dd. 1H). 

20 Example 79 

Preparation of N-l2-hvdroxv-3-nitrophenvn-N , -f2-hromophenvn urea ^ 
N-|2-Hydroxy-3-riitio^ 

nitroanilinc ( 1 .25g. 8. 1 mmol) according to the procedure in General Method B. The product " 
was purified by precipitation from methylene chloride/ hexane(l/20) and tillering. (2.4g, 
25 X4^ ). 'H NMR (CD ? OD): 6.8.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 <d. IH). 7.35 (l. 
IH). 7.01 (m, 2H). 

Examnlc 80 

Preparation of N-[2-hvdroxv-4-nanhthalcncsullonic acidl-N'-12-hromonhenvll urea 
v* °3tt; vN-|2-hydrox;M . 

from l-amino-2-hydroxv-4-naphthalensulfonic acid (0.48g. 2.0 mmol) according to the 
pnxredurc in General Method B and the addition of ImL of triethylaminc The product was 
purified by precipitation from methylene chloride/ hcxane( 1/20) and filtering. (690 mg. 79 c /< ). 
l H NMR <CD,OD): 5 K. 14 is. IH). K.04 (d. IH). 7.9X (m. 2H). 7.61-7.55 (m. 3H). 7.43 (I. 

35 IH). 6.98 (t. IH). 



Example 81 

Preparation of N-l2-hvdroxv-5-naphthalcncsulfonic acidl-N'-l2-hromophcnvll urea 
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N-3-|2-hydroxy-5-naphthalensulfonic acidl-N , -|2-bromophcnylJ urea was prepared 
from 2-amino-3-hydroxy-6-naphthalensulfonic acid (0.48g, 2.0 mmol) according lo the 
procedure in General Method B and the addition of I mL of triethylamine The product was 
purified by precipitation from methylene chloride/ hexane(I/20) and filtering. (715 mg. 82% ) 
'H NMR (CD-.OD): 6 8.09 (s. IH), 7.96 (d. IH), 7.65-7.48 (m. 3H). 7.36 (t. IH), 7.25 (s. 
IH). 7.04 (m. 2H). 

Example 8? 

Preparation of N-l2-hvdroxv-3.4-dichloronhenvll-N , -f %hmmnphi»fivii ..^ 

a) Preparation of 2-nitro-5.6 dichlorophenol 

2.3-dichlorophenol (3.26g. 20mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (1.88g, 22mmol). The addition of sulfuric acid 
(20mlV 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel <4%MeOH/ 
CH 2 CI 2 ) gave the desired product(1.8 g. 44 %). 'H NMR (CD3COCD-,): 
5 8.04 (d.lH). 7.15 (d. IH). 

b) Preparation of 2-amino-5.6 dichlorophenol 

A mixture of 5.6-dichloro-2-nilrophenoI( 1.8 g. 8.7mmol) and tin (II) chloride (5.8 g. 
26. 1 mmol) in cihanol(50mL) was heated at 80°C under argon. After;" hours, the starting 
material had disappeared and. the solution was allowed fecnb! dew:; i,-td then poured into ice. . 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4% McOH/ 
CH^Cf.) gave the desired product(l.4 mg, 90 %). 'H NMR (CD,OD): 5 6.71 (d. IH). 6.45 
(d. IH). 

c) Prcparation of N-I2-hydroxy-3.4-dichlorophenyl|-N , -[2-bromophcnyl) urea 

N-|2-Hydroxy-3.4-dichlorophenyl)-N , -|2-bromophenyl) urea was prepared from 2- 
~i amihtK5:6i^chlnrt>phen61 (350mg. 2.<X) mmoli;^ 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering (67()mg. 89'/? ). 'H NMR (CD,OD): 8 7.90 (d. IH). 7.85 (d. IH). 7.59 (d. IH). 
7.31 (l. IH). 6.99 (i. IH). 6.96 id. (IH). 

Example 83 

Preparation of N-^-hydroxv-l-cvanophenvM-N'-fj -hromnnhRnvM nrr* 
a)Preparauon of 2-nitro-6-cyanophenol 
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2- cyanophenol (2.38g, 20mmol) was dissolved in methylene chloride(40mL) followed 
by the addition of sodium nitrate ( 1 .88g, 22mmol). The addition of sulfuric acid (2()mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4<£MeOH/ CH 2 C1 2 ) gave 
the desired product(!4 g. 42 %). *H NMR (CD3COCDO: 5 8.47 (d.lH). 8. 15 (d. IH), 7.30 
(U IH). 

b) Preparation of 2-amino-6-cyanophenol 

A mixture of 6-cyano-2-nitrophenol(600 mg, l.Ommol) and tin (II) chloride (3.2 g. 
l4.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(365 mg, 75 %). 'H NMR (CD^OD): 8 6.92 (d, IH). 6.85- 
6.69 (m,2H). 

c) Preparation of N-[2-hydroxy-3-cyanophenyll-N l -I2-hromophenyl] urea 

N-|2-Hydroxy-3-cyanophenyl).N , -[2-bromophenyl) urea was prepared from 2-amino- 
6-cyanophenoI ( 1 34mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanef 1/20) and JUrering. \ 
^2(*)m&js4l r H HMR (CbidD): 67.98 (d. IH). 7.74 (d. IH). 7;5^(ti^ 
IHi. 7.22 (d. IH). 6.98 (l. IH). 6.94 (t, (IH). 

Example fr* 

Preparation of N-l2-hvdroxv-4-cvano phenvll-N , -r2-hromonhenvn urea 

a) Prcparation of 2-nitro-5-cyanophenol 

3- cyanophenol (2.38g. 20mmol) was dissolved in methylene chloride(40mL) followed 
by the addition of sodium nitrate ( l.88g, 22mmol). The addition of sulfuric acid (20mL/ 3M) 
.was thp^ #i dodium niim\ ffiy juixtur^was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgSO.» and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4^MeOH/ CHiCK) gave 
the desired product(91() mg. 28 »). *H NMR (CD3COCD,): 5 8.30 (d.lH). 7.67 (s.IH). 
7.49 (d. IH). 

b) Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg. l.5mmol) and tin (II) chloride (3.2 g. 
14.4mmol) in eihanol(50mL) was heated at 80°C under argon. Alter 2 hours, the starting 
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maierial has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition ol solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH 2 C1 2 ) gave the desired product( 175 mg, 86 %). l H NMR (CD,OD): 8 7.00 (d, 1H), 6.88 
(sJH), 6.69 (d, IH). 

c)Preparation of N-[2-hydroxy-4-cyanophenyl|-N'-[2-bromophenyl) urea 

N-f2-Hydroxy-4-cyanophenyl)-N'-[2-bromophenyl| urea was prepared from 2-amino- 
5-cyanophenoI (170mg, 1.27 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc(l/20) and filtering 
(310mg, 74%). ! H NMR (CD ? OD): 5 8.25 (d. 1H). 7.91 (d, IH). 7.59 (d, IH). 7.33 (I. 
1H). 7.17 (d, IH), 7.07 (s, 1H). 7.01 (u (1H). 

Example fi? 

Preparation of N-r2-hvdroxv-4-cvanophenvn-NM4- methoxvphenvl| upy 

N-[2-Hydroxy-4-cyanophenyl]-N'-f4-methoxyphenylJ urea was prepared from 2- 
amino-5n:yanophenoI (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(1 I0mg,86%). *H NMR (CD,OD): 8 8.23 (d, IHK 7.61-7.51 (m. 2H). 7.32 <d, IH), 7.20 
(d. IH),7.15(d, IH). 7.03 (s. 1H). 



" ' ^ : -^£ximpr^R6 ' " 

Preparation of N-r2-hvdroxv-4-cvanon hcnvlKN'>l2-nhenvlphcnvll utpa N-|2-Hydroxy-4 
cyanophenyl|-N -|2-phcnylphenyll urea was prepared from 2-amino-5-cvanophenol (170 my. 
1 .27 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc< 1/20) and filtering. ( I50mg, 85%). *H NMR 
(CD,OD): 8 8.20 (d. IH). 7.73 (d. IH), 7.51-7.20 (m. 8H). 7.13 (d. IH). 7.01 (s. (IH) 

Examnle 87 

Preparation- ol : N 12-hydnyvr4^vanonhen^ 

N-[2-Hydroxy-4-cyanophenyl|-N -I2-mcthylphenyl| urea was prepared from 2-amino- 
5-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
pnxJuct was purified by precipitation from methylene chloride/ hexancf 1/20) and filtering 
(90mg, 753 ). 'H NMR (CD.OD): 5 8.25 (d. IH). 7.59 (d. IH). 7.26-7.00 (m. 5H). 2.30 (v 
3H). 



Example 88 

Preparation of N-12-hvdroxv-4-cvanonhenvl1-N , -[2-it inuoromethvlnhenvll urra 
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N-|2-Hydroxy-4-cyanophenyl)-N'-[2-uifiuoromethylphenyl| urea was prepared 1mm 
2-amino-5-cyanophcnol (60mg, 0.45 mmol) according lo the pn>ccdurc in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. 
(1 l()mg. 76*). 'H NMR (CD,OD): S 8.25 (d. IH), 7.81 (d. 1H). 7.68 (d. IH). 7.61 (t. 
5 IH). 7.32 (t. IH), 7.15 (dd. IH). 7.09 (s. (IH). 

Example 89 

Preparation of N-12-hvdroxv-4-cvanonhenvll-N'.r3-trinunmm cthvlnhenvll tirea 

N-[2-hydroxy-4-cyanophenyll-N'-[3-trifluoromethylphenyl) urea was prepared from 
10 2-amino-5-cyanophenol (60mg. 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(1 14mg. 79%). 'H NMR (CD,OD): 8 8.30 (d, IH), 7.92 (s. IH). 7.60 (d. IH). 7.47 (t. IH). 
7.29 (d, IH), 7.18 (dd, IH), 7.06 (s, IH). 

15 Example 90 

Preparation of N-f2-hvdroxv-4-cvanonhenvll-N'-f 4-trifluommethy|phenvll urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[4itrifluoromethyIphenyl) urea was prepared from 
2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane{l/20) and filtering. 
20 (108mg. 75%). 'H NMR (CD,OD): 6 8.31 (d. IH), 7.68 (d. 2H). 7.59 (d. 2H). 7.20 (dd. 
.. IH), 7.07 (s. IH). . . 

Example 91 

Preparation of N-12-hvdroxv-3-n-nronvlnhenvn-N'-f2-hmm onhcnvll urea 

25 a)Preparation of 2-nitro-6-n-propylphenol 

2-n-propylphenol (5.00g, 36.8mmol) was dissolved in methylene ch)oridc<40mL> 
followed by the addition of sodium nitrate (3.43g, 40.5mmol). The addition of sulfuric acid 
(45mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

30 c^Iorio^and extracted with vyatetv Ths organic l&jtt was dried aver K^SOJ^d fite/reiS. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4*a McOH/ 
CH : C1 : ) gave the desired product(3.2 mg, 48 %). ! H NMR (CD3COCD,): 5 7.W (d. 1 H ». 
7.46 dd. IH), 6.90 (t. IH). 2.70 (L 2HK 1-70 <m. 2H). 1.00 u. 3H). 
^Preparation of 2-amino-6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenoI(2g, 1 1 .Ommol) in melhanolf KK)mL) was 

added 10* Pd/C (200 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the soluuon for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celitc and the cclitc was washed with 
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meihanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C) 2 ) gave the desired producK 1.50 g. 80.2 %). *H NMR (CD,OD): 8 6.65 
(m. 2H). 6.55 (l. IH), 2.58 (l. 2H), 1.61 (m, 2H), 0.96 (l. 3H). 
OPreparation of N-I2-hydroxy-3-n-propylphenyll-N , -[2-bromophenyl | urea 

N-r2-Hydroxy-3-n-propyl phenyl]-N-[2-bromo phenyl) urea was prepared from 2- 
amino-6-n-propyl phenol (302mg, 2.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and 
filtering. (640mg.92%). »H NMR (CD,OD): 8 8.00 (d. IH). 7.58 (d. IH). 7.32 U. IH). 
7.26 (l. IH). 6.96 (dd. IH). 6.89 (l. IH), 6.78 (d. IH). 

Example 92 

Preparation of N-f2-hvdroxv-4-ethviph P nvii. N -r2-hmmnphPn Y n llfrrt 

a) Preparation of 2-nitn>5-ethylphenol 

3-ethylphenol (5.00g, 41 mmol) was dissolved in methylene chloride(40 mL) followed 
by the addition of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric acid (50mL/ 3M) 
was then made, followed by addition of a catalylic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgSO« and filtered. The solvent was 
evaporated and chromatography of the resulting solid on sUica gel (4%McOH/ CH,CI 2 ) gave 
the desired product(1.7 g. 25 %). «H NMR (CD3COCD,): 8 8.02 (d.lH). 6.99 (s.lH). 6.85 
(d, IH), 2.69 (q, 2H). 1.30 (t. 3H). 

b) Preparation of 2-ammb-5 > -e.myi)pb/iKoi 

To a solution of 2-nitro-5-ethylphenol(lg. 6.4mmol) in mcthanoI(250mL) was added 
10% Pd/C ( 100 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the ccliie was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
f5%MeOH/ CH 2 CI 2 ) gave the desired produci(750 mg. 91 *). 'h NMR (CD,ODi: 86.41- 
6.17 (m, 3H). 

cirrcparaiioiv c.f ^2-hydroky. 4rcl^ 

N-[2-Hydroxy-4-ethylphenyl)-N -|2-bromo phenyl) urea was prepared from 2- amino- 
5-cthylphenol (274mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and UlterHV 
(520 mg. 77%). 'H NMR (CD,OD): 8 7.96 (d. IH). 7.62 (s. IH). 7.5h (d. IH.. 7.30 It. 
IH). 6.96 (t, IH). 6.82 (d. IH). 6.76 (d, IH). 

Example 93 

Preparation Of N-|2-hYdn>x,V 3-Phenvlaminonarhnnvl ph»pYl l-N -l2-hnini, T hcnvll nrp;, 
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a) Prcparalion of 2-nitn>-6-phcnylaminocarbonylphcnol 

2-Phenylaminocarbonylphenol (5.00g. 23 mmol) was dissolved in mclhylenc 
chloride(40mL) followed by the addition of sodium nitrate (2.20g. 25.5 mmol). The addition 
5 of sulfuric acid (3()mL/ 3M ) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired product(2.50 g. 42 ). *H NMR 
10 (CD3COCD,): 8 8.15 (d.lH). 8.09 (dJH). 7.51 (d. IH). 7.30 (d. 1H). 7.10 (l. IH). 7.01 (t. 

1H). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nitro-6-phenylaminocarbonylphenol ( 1 g. 4.0 mmol) in 
methanol(250mL) was added 10%.Pd/C (100 mg). The mixture was Hushed with argon, then 
15 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the eelite 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH 2 CI 2 ) gave the desired producl(8(X) mg. 91 % ). X H NMR 
(CD,OD): 8 7.73-7.57 (m, 2H), 7.43-7.27 (m, 3H), 7.25-7.10 (m. IH). 6.94 (t. 1H). 6.74 

20 (t, 1H). _ 
^Preparation c>f N-[2-hydroxy 3-phenylaminocarhonyl phenyl )-N -|2-brpmophenyl) urea ^ 

N-|^-hydroxy 3-PhenylaminocartMVnyl v phcnyl|-N* |2-bromi> phcnVl'l urea was 
prepared from 2-amino-6-phenylaminocarhonylphcnol (456mg. 2.00 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 

25 chloride/ hexane( 1/20) and filtering. (800mg.94<7, ). l H NMR (CD.OD): l H NMR (CD.ODk 
8 25 (d, IH), 7.94 (d. IH). 7.75-7.57 (m. 4H). 7.4X-7.30 (m. 3H>. 7.21 (l. IH). 7.02 (dd. 
IH), 6.92 (I, IH). 

E^arpple 94 

^30 foparatkfri.o^ _ 
a) Preparation of the 2-nitro 5-methyI 6-bromo phenol 

A solution of t-butyl aminc(6.88 mL. 4 .79 g. 2 equiv.) in methylene chloride was 
treated with bromine (1.67 mL. 5.2 g. i equiv. ) at -20 "C The flask was then cooled to -7K 
°C and the the 2-nitro 5-methyl 6-bromo phenol (5 g. I equiv.. in methylene chloride) was 
35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 T lor 
1 h. then to -10 °C for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5% aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by Hash 
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chromatography(Ethyl acetate/ hcxancs) 10 remove dihrominaied species. The 2-nitro 4-bromo 
5-mcthyl phenol was then selectively crystallized out of methylene chloride. A final silica gel 
column(5%ethy] acetate/ hexancs) yielded desired isomer in 90* purity.(L05 g. \4%l { H 
NMR (CDCI 3 ): 5 7.95 (d, IH. J = 1 0.0 Hz), 6.91 (d, IH. J = 10.0 Hz). 2.52 (s, 3H). 
5 b) Preparation of 2-nitro-5-methyI-6-cyanophenol 

2- Nitro-5-methyl-6-bromophenol (100 mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of triethylaminc (0. 175g, 1.73 mmol). The 
addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper CI) cyanide (155mg, 1 .73mmoI). The mixture was allowed to stir at 80°C for 4 hours. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (2%MeOH/ 
CH 2 C1 2 ) gave the desired product (70 mg. 91 9c). 'H NMR (CD3COCDO: 5 8.30 (d,lH), 
7.15 (d.IH), 2.61 (s, 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(70 rag. 0.39mmol) and tin (II) chloride (265 mg. 
15 1.1 8mmol) in ethanoI(20mL) was heated at 80°C under argon. After 2 hours, the starling 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on silica gel (49f:MeOH/ 
20 CH 2 C1 2 ) gave the desired productf 1 75 mg, 86 9H. *H NMR (CD ? OD): 6 6.87 (d, I H), 6.75 

(d.IH). 6.32 (s, 3H), 

d) Preparation of Njf 2 hydroxy 3-cyano 4-methyi phenyl |-N'-f2-bromophehy! flurif ' ,f **\ 

N-I2-hydroxy 3-cyano 4-mcthyl phenyl |-N-|2-bromophcnyl) urca was prepared from 
2-amino-5-mcthyl-6-cyano phenol (50mg, 0.34 mmol) according to the procedure in General 
25 Method B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20) 
and filtering. (70mg. 607,). 'H NMR (CD^OD); 5 7.92 <d. IH). 7.68 (d. IH). 7.59 (d. IH). 
7.31 (l. IH). 7.00 (1. IH). 6.62 (l. IH). 2.49 (s. (3H). 

Example 95 

30 Pjgpyai)OM)f N^h vdrox v4,Caybi>xvnh en vl nhcri vH- N - 12-broi^o^nv) I iinvv 
a)Prcparation of 4-nilro-3-hydroxybcnzophenonc 

3- Hydroxybcnzophenonc (3.(X)g, 15. 1 mmol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate ( l.42g. l6.7mmol). The addition 
ol sulfuric acid <25mL/ 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4 c 7rMeOH/ CH^CK) gave the desired product* 1 . 10 g. 30 *). *H NMR 
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(CD3COCD,): 6 8.25 (d,IH). 7.86 (d.lH). 7.71 (m, IH), 7.5V (d. IH). 7.48 (s. IH), 7.39 
(dd, IH). 

b) Prcparaiion of 4-amino-3-hydroxybenzophenone 

A mixture of 4-nitro-3-hydroxybenzophenone (9(K) mg, 3.7mmol) and tin (II) chloride 
5 (2.5 g. Ill mmol) in cthanol(5()mL) was heated at 80°C under argon. After 2 hours, ihe 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (4%McOH/ CH 2 CI 2 ) gave the desired product(685 mg, 87 *). l H NMR (CD^OD): 5 7.65 (d, 
2H). 7.55 (dJH), 7.49 (U 2H), 7.26 (s, IH), 7.16 (dd, IH), 6.68 (d, IH). 

c) Preparation of N-[4-Carboxyphenyl-2-hydroxyphenyl]-N , -[2-bromophenyl] urea 

N-[4-Carboxyphenyl-2-hydroxyphenyl]-N , -[2-bromophenylJ urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg, 1.5 mmol) according to the 
15 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(I/20) and filtering. (490mg ? 79%). ! H NMR (CD ? OD): 8 8.40 (d, IH), 

8.09 (d, IH), 7.83 <d, 2H), 7.65-7.60 (m, 4H), 7.48 (s, IH), 7.43 (d, IH), 7.35 (d, (IH), 

7.10 (1.1H). 



2<> Exampl e % 

E^paraiipn pf N-[?-hvdrwy ?-cacbiM3^ t M - ^ 

^Preparation of 3-nim>-2-hydr6tfy^ V: -^.^>^ 

2-Hydroxybcnzophenonc (3.00g, 15. 1 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate d.42g. l6.7mmol). The addition 
25 of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4<7rMeOH/ CH : CI : ) gave the desired produced .60 g, 44 9, i *H NMR 
\ . W • jj^3CO^pO/5 H3n td.lHi: 7 tnv,3*U ^l^riv: V.7R (d;jH)^.5f> ;dd 2H>; 7:24, ' 
It. IH). 

b)Preparation of 3-amino-2-hydroxybcnzophenonc 

A mixture of 3-nitro-2-hydroxybenzophenonc (6(H) mg. 2.5mmol ) and tin (II) chloride 
I 1.7 g, 7.5mmol) in cthanol(50mL) was heated at K()°C under argon. Alter 2 hours, the 
35 starting material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
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niiered. The .solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 CI 2 ) gave the desired product(490 mg t 92 #). ! H NMR (CD ? OD): 5 7.65- 
7.40 (m, 5H), 6.98 (d.lH), 6.86 (d, IH). 6.67 (t, IH). 

c)Preparation of N-|2-hydroxy 3-carboxyphcnyl phenyl]-N , -[2-bromophenyl] urea 

N-|2-hydroxy 3-carboxyphenyI phenyl )-N'-[2-bromophenyl] urea was prepared from 
3-amino-2-hydroxybcnzophenonc (250mg, L20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (200mg, 78* ). *H NMR (CD,OD): 8 8.35 (d> IH). 7.96 (d, IH). 7.72 (d. 
2H), 7.65-7.50 (m, 4H), 7.35 (d. IH). 7.30 (d, IH), 7.01 (dd. (IH). 6.92 (t. IH). 

Example 97 

Preparation of N-f 2-hvdroxv 3-benzvloxv nhenvll-N > -r2-hmmnphpnyH i t pa 

a) Preparation of 2-nitro-6-benzyloxy phenol 

2-Benzyloxyphenol (5.00g, 25.0mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (2.30g, 27.5ramol). The addition of sulfuric acid 
(3 ImU 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 : ) gave the desired product(2.6 g. 43 %). l H NMR (CD3COCDO: 5 7.70 (d.lH). 

, 7.50-7.28 (m. 5H). 7.14 <d. IH). 6.92 (t, IH), 5.21 (s. 2H). 

* .^Preparation of 2-aminb-6-bcr.2y!oxy phenol * t vi. , K 

A mixture of 2-nitro-6-bcnzyloxy phenol (1. 00 g, 4.10mmol) and tin (II) chloride 
(2.75 g. 12.2 mmol) in ethanolf I50mL) was heated at 80°C under argon. Alter 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4<&MeOH/ CH 2 C1 2 ) gave the desired product(l.35 g. 88 9< ). 'H NMR <CD ? OD): 87.46 (d. 

-^iMihJlltf im,.;5H)/.6.55 t J^vl H.), 6,40 fa IK}.' 5.1 0 is. J&'i>f^. • 

b) Preparation of N-|2-hydroxy3-bcrizyloxy phenyl]-N , -|2-bromophenyll urea 

N-|3-bcnzyloxy-2-hydroxyphcnyl)-N , -f2-bromophcnyll urea was prepared from 2- 
nitro-6-benzvloxy phenol (430mg. 2<X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(I/20) and 
filtering. (630mg. 76<#). *H NMR (CD ? OD): 5 7.93 (d, IH). 7.58 (d. IH). 7.54-7.42 <m. 
3H). 7.40-7.25 (m. 4H). 7.(K) (t. IH). 6.69 fd. 2H). 5.16 (s. 2H). 
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Preparation of NOW2-hvdroxv-S-indanonel-N^2-hm mophcnvl1 urea 

a) Preparation of 2-hydroxy-3-nitro-5-indanone 

2- Hydroxy-5-indanone(3.00g, 2().0mmol) was dissolved in methylene chloride(4()mL) 
followed by the addition of sodium nitrate (1. 95g, 2l.0mmol). The addition of sulfuric acid 
(25mU 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%.MeOH/ 
CH 2 CI 2 ) gave the desired product(l.5 g, 39 %). 'H NMR (CDiCOCDi): 5 7.70 (d.IH), 7.04 
(d. 1H), 3.04 (d,2H). 2.74 (d, 2H). 

b) Preparation of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-nitro-5-indanone ( 1 .50 g, 7.80ramol) and tin (II) chloride 
(5.25 g, 23.3 mmol) in ethanoI(150mL) was healed at 80°C under argon. After 2 hours, the 
starling material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product(l.00 g, 79 %). *H NMR (CD 3 OD): 5 6.85 
(d.IH). 6.45 (d, 1H), 2.95 (d, 2H), 2.60 (d, 2H). 

c) Preparation N-3-[2-hydroxy-5-indanoneJ-N , -[2-bromophenyl) urea 

N-|2-Hydroxy-5-indanonel-N , -f2-bromophenyll urea was prepared from 3-amino-2- 
hydroxy-5-indanqne ; (326ing v according to the procedure in General Meili$a^Bl^ : v^ ; 

The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering - u 
(6H)mg. 85%). ! H NMR (CD,OD): 5 7.92 (d. IH), 7.65 (m. 2H). 7.45 (U 1H). 7.09 (i. 
IH). 7.00 (d. IH), 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Preparation of (EVN-14-f 2-rMcthoxvcarh onvl) eihenvl1-2-hvdroxvnhenvll-N'-l2- 
hmmonhenvH urea 

a)Prcparation of 4-nilro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chJoridc(4()mL) followed by the addition oi sodium nitrate (1.70 g. 26.1 mmol). The addition 
of sulfuric acid (25 mL/ 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSOd and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired productf I .0 g. 26 *)'. 'H NMR (CD^COCD,) 
6 8.07 (d. 1H). 7.69 (d, IH), 7.51 (s. IH), 7.46 (d, 2H). 6.75 (d.lH). 
b) Preparation of 4-nitro-3-hydroxymethylcinnamate 

4-Nitro-3-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount 
ot sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired producKl.O g, 94 *). *H NMR (CD^COCD,): 
8 8.17 (d, IH). 7.69 (d. 1H). 7.52 (s. 1H). 7.45 (d. 2H). 6.75 (d.lH). 3.80 (s. 3H). 
c )Preparation of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-nitro-3-hydroxymethylcinnamate ( 1.0 g. 4.50mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in ethanol(50mL) was heated at 80°C under argon. Alter 2 hours, 
the starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO< and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CHiCIj) gave the desired product (650 mg. 75 * ). 'h NMR (CD,OD)- 
87.50 (d.lH). 6.94 (s. IH). 6.89 (d. IH). 6.68 (d. IH), 6.18 (d. IH). 3.74 (s. 3H). 

d)Prcparation (E)-N.[4-[2-(Methoxycarbonyl)ethenylJ-2-hydroxyphenyI)-N , -f2- 
bromophenyl] urea 

(E)-N-[4-f2-(Metiioxycajrjonyl)et^ 
was prepared from 4-amino-3-hydroxymethylcinnamate (250mg. 1 .3 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from, methylene 
'ihlori'def hfcxaruM i/20) and filtering. QOOmgjS&m 'H-NMR (CD 5 6d): 5 8.24 (d.iHj. 8.05 
(d. IH). 7.69 (d. IH). 7.65 (d. IH). 7.42 (l. IH). 7.21 (s. IH). 7.19 (d. IH). 7.10 (t. IH> 
6.45 (d.IH) 3.SI (s. 3H). 

Examnle 100 

Preparation Of (E)-N-13-l2-rMethnxvearhnnv l ) ethenvll.o.hvdroxvnhpnvll-Nr.p. 
bromonhenvll urea N'-l?-hmmnnhftnvl| mn 
a)Preparaiion of 3-nitro-2-hydroxycinnamic acid 

chloride(40mL) followed by the addition of sodium nitrate (2.2 1 g. 26.1 mmol). The addition 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO« and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (49J-MeOH/CH 2 CK) gave the desired product(2.0 g. 52 *H NMR (CD,COCD,) 
8 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH), 7.19 (l. IH). 6.72 (d. IH) 
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b) Preparation of 3-nitro-2-hydroxymcihylcinnamate 

3-mtn>-2-hydroxyrinnamic acid was stirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired producl( 1 .0 g. 94 <7< ). J H NMR (CD ? COCD>): 
5 5 8.25 (d. IH), 7.S.I5 (d, IH), 8.06 (s, IH). 7.20 (l, 2H), 6.76 (d.lH). 3.80 (s. 3H). 

c) Preparaiion of 3-amino-2-hydroxymelhylcinnamate 

A mixture of 3-nitro-2-hydroxymethylcinnamate (1.0 g, 4.5 mmol; and tin (II) chloride 
(3.0 g. 1 3.4 mmol) in eihanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 CI 2 ) gave the desired product (700 mg, 81 %). 'H NMR (CD,OD): 5 8.04 <d. 
IH), 6.93 (d, 1HX6.79 (d, IH), 6.71 (u IH), 6.43 (d, IH), 3.72 (s, 3H). 

1 5 d)Preparation(E)-N-l3-[2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyl)-N'-[2-bromophcnyl | 
urea 

(E)-N-[3-[2-(Methoxycarhonyl) ethenyl]-2-hydroxyphenyll-N , -[2-bromophenyl | urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (1(X) mg, 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane( 1/20) and filtering. (150mg, 74%).'H NMR (CD,OD): 8 8.10 (d.lH). 8.00 
(d. 1HK 7.69 (d, IH), 7.65 (d, IH), 7.42 (l, IH), 7.38 (l. IH). 7.32 (d. IH). 7.05 it. IH) ^ 
^6^d;l*F> 3.81 (s, 'Ml; : " . : m .*. 

Example 101 

25 Preparation of (E)-N43-f2-(Aminocarhonvn ethenvll-2-hvdroxvnhcnvll-N -12-bromophcnvll 
jirea NM2-hmmophenvn urea 

a) Preparalion of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.00g, 12.3 mmol) was dissolved in dimethyl 
formamidc( lOmL) followed by the addition of benzotriazol- 1 -yloxv- 

30, trisfdi;^ hpxanuorqphp^phaic (5v4g,\ U? * WW^' ^ ■ W^Si^l ,| flV« i ' 

l.7mL. 12.3mmol). Ammonia gas was bubbled into the reaction mixture for 30 minutes The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4 c 7r McOH/ 

35 CH 2 CI 2 ) gave the desired producK 1 .5 g, 75 %). 

b) Preparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloridc(40niL) 
followed bv the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid 
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(7 mU 3M ) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours* the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(350 mg, 36 <7r). *H NMR (CD3COCD 3 ): 6 8. 19 (d, IH). 
8.02 (d. IH). 7.88 (d. IH), 7.15 (i. IH), 6.84 (d, IH) 

c) Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nilro-2-hydmxymcthylcinnamate (350 mg. 1.7 mmol) and tin (II) 
chloride (3.0 g. 1 3.4 mmol) in cthanol(50mL) was healed at 80°C under argon. After 2 hours, 
the starling material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slighdy basic (pH7-8). by addition of solid NaOH, before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%McOH/ CH 2 C1 2 ) gave the desired product(244 mg.80%). 

d) Preparation of (E)-N-f 3-[2-(Aminocarbonyl) ethenyl)-2-hydroxyphenyll-N-[2- 
bromophcnyl] urea 

(E)-N-(3-r2-(Aminocarbonyl)cthcnyl|-2-hydroxyphenyl)-N , -f2-bromophenyl) urea 
was prepared from 3-amino-2-hydroxyeinnamidc (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexanc(I/20) and filtering. (1 10 mg, 52%).*H NMR (CD,OD): 8 8.00 (d.lH), 7.90 
(d. IH). 7.63 (d. 1H). 7.55 (d. IH). 7.35 (m. 2H>. 7.05 ft. IH). 6.95 (t. Itf). 6.70 td.lH) 

Examnlc 102 

Prenaration of (E)-N44-l2-(Aminocarhonvh cthc nvll-2-hvdroxvnhenvl)-N'-f 2-hmmnphrnvll 
urea N -12-hromophcnvll urea 

a) Prcparation of 3-hydroxycinnamide 

3-Hydroxycinnamic acid (2.00 g. 12.3 mmol) was dissolved in dimethyl iormanudei Mi 
mL) followed by the addition of ben/otria/i)l-l -\0i)xy-iris(dimcthylammo)ph()sphomum 
hcxalluorophosphatc (5.4g. 12.3 mmol) and tricihylamine ( 1.7 mL. I2.3mmol) Ammonia 
gis <vas bubbled iHto the rcaeuorfm?^^^^ mixture w^hJk>w£?{^o stii foi 

24 hours, the reaction mixture was diluted vvnh methylene chloride and extracted with watci 
the organic layer was dried over MgSOj and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel <4<£ MeOH/ CH 2 CI 2 ) gave the desired 
produci(l.3 g. 65 '7/ ). 

b) Preparation of 4-nitro-3-hydroxycinnamide 

3-Hydroxycinnamidc (750 mg. 4.6 mmol) was dissolved in methylene chloride(40 mL) 
followed by the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid 
(7 mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH 2 CI 2 ) gave the desired producl(24(> mg. 25 %). *H NMR (CDiCOCD*): 5 X.09 (d. IH). 
7.49 (d, IH). 7.26 (s, IH), 7.16 (d, IH), 6.71 (d, 1H) 

c) Prcparation of 4-amino-2-hydroxycinnamide 

A mixture of 4-nilro-3-hydroxymethylcinnamatc (1X10 mg. 1.40 mmol) and tin (II) 
chloride (980 mg, 4.30 mmol) in ethanol(50 mL) was heated at 8()°C under argon. Alter 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
then poured into ice. The pH was made slightly basic (pH 7-8). by addition of solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired product (200 mg. 74 %). 

d) Prcparation(E)-N-|3-f2-(Aminocarbonyl) ethenyI]-2-hydroxyphcnyl|-N'-|2-bromophenyl| 
urea 

(E)-N-|3-[2-( Aminocarbonyl) elhenyl]-2-hydroxyphenyi]-N -[2-bromophenyl I urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(l/20) and filtering. (I25mg, 54%). ! H NMR (CDiOD): 5 8.05 (d.lH). 7.92 
Id, IH). 7.60 (d, IH), 7.4 5 (d, IH), 7.35 (l, IH), 7.05 (m, 2H), 6.50 (dJH) . 

• • .... • - v • ... • v - • 4 

v Example 103 ^ 

Preparation of N-12-hvdroxv 4-(phenvl amino car hoxv) nhcnvll-N-12-bromophcnvll urea *- 

N-|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N'-|2-bromophcnyl| urea was 
prepared from 5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and filtering. ' < 1 50 mg. 709 ). *H NMR (CDiOD): 6 8.25 (d. IH). 
8.00 (d. IH). 7.75 (d. 2H). 7.64 (d. IH). 7.50 (d. 2H). 7.41 (m. 3H). 7.16 a. IH). 7.05 <t. 
IH). 

Example 104 

Prcnamiitm nl N-l4-aminocarhonvl-2-hvdroxvphenvll-N"->2-hromophcnvll urea 

N-|4-Aminocarbonyl -2-hydroxyphcnyl)-N'-|2-brornophcnyl| urea was prepared Irom 
5-aminocarbony)-2-amino phenol (304 mg. 0.50 mmol) according lo the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) 
and filtering. (440 mg. 629, ). *H NMR (CD,OD): 8 8.09 (d. IH). 7.91 fd. IH). 7.60 (d. 
IH). 7.45 tm. 3H). 7.00 (d. IH). 
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Example 105 

Preparation Of N-f2-Hvdroxv-l < ).fi-triniioronhcnvM-N- - f2-hrnmnphnnY |) vrr?1 

N-(2-Hydroxy-3.5.6-irinuorophenyl)-N , -(2-bromophenyl)urca was prepared from 
3.5.6-trilluoro-2-hydroxyaniline (83 mg. 0.51 mmol) and 2-(bromophcnyl)isocyanaic (I(X) 
mg. 0.53 mmol) according to ihe procedure in General Method B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)". 

Example 106 

Preparation of N-(2-Hvdroxv-3^ 

N-(2-Hydroxy-3-nuoro-4-trinuoromeihylphenyl)-N , -(2-bromophenyl)ureawas 
prepared from 4-trtfluoromethyl-3-fluoro-2-hydroxyamline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg, 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexane:ethyl acetate) gave the title compound (20 mg. 49c). EI-MS m/z 391 (M-H) 

Examnle 107 

Preparation Of N-(2-Hvdroxv-3-indoph < »nvl\.N l .i2-hrnmnnhPnvn,.m a 

N-(2-Hydroxy-3-iodophenyD-N*-(2-bromophenyl)urea was prepared from 3-iodo-2- 
hydroxyaniline (200 mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexanerether) gave the title compound 
(40 mg. 1 IS ). 'H NMR (DMSOjV'8 M 45 (s. IHh 9.15 is. IK). 8.8 (s. 1H). 7.95 (d. IH). 
7.8 (d. 1H).7.65 (d. 1H). 7.4 <d. 1H), 7.3 (l. IH). 7.0 (l. 1H). 6.65(1. IH). 

Examnle IPX 

Preparation Ol N-l2-IH2-Orinut>r»mpth vnnhenvlk.illonvllaminn»phenvll-N -r?- 
hromophenyhiirefl 

a) Prcparation of |2-[2-(triiluoromcihyJ)phcnyl|(sulfonamido)aniline| 

The title compound was prepared according to General Method C using 2- 
(tnpuoromeihyllbcn/xnesuijpny! crrioridetl cquiv;). The produciiwas purified bv 
chromatography on silica gel (methylene chloridc.mcihanol) (1.04 g. 33'* ). EI-MS m/z 317 
(M+H)*. 

b) Prcparationol N-|:-[||2-(trifluoromethyl)phcnyl|sullonyl|amino|phcnyl|-N , -(2- 
hromophcnyOurea 

The title compound was prepared using|2-|2(trinuoromcthyl)phenylj 
(sulfonamido)aniline (1.04 g. 3.2 mmol) and 2-(bromophenyl)isocyanatc (652 mg. 3.2 mmoli 
according to General Method B. The solvent was evaporated to give the desired urea ( 1 .03 n. 
61*3). EI-MS m/z 5 14 (M+H)*. 
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Example 109 

Preparation of N-fl-Bromophenvn-N'^l-dimethvlaminosulfonvlamincilphcnvllurca 

5 a)Preparation of [2-| lJ-(dimcihylamino)|sullonamidoaniline) 

The Uilc compound was prepared according 10 General Method C using 
dimcthylsulfamoyl chloride ( I equiv.). The product was purified by chromatography on silica 
gel (methylene chloridermethanol). ES-MS m/z 216 (M+H)*. 

b)Preparation of N-(2-Bromophenyl>N-[2-(dimethylaminosulfonylamino|phcnyl)urca 
10 The title compound was prepared from [2-[ lj-(dimethlyamino>sulfonamido- 

aniline (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg, 0.6 mmol) according to 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetaterhexane) gave the desired urea. EI-MS m/z 413 (M+H)* 

15 Example HQ 

Preparation of N-[2-(Phenetiwlsulfonvlamino) nhenvn-NW2-hromophenvl)urea 

[i-(Phenethylsulfonamido) aniline] (example 60, 300mg, 1 .09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 1 80 mg) under an argon stream. Methanol ( 1 SO mL) 
was added and the container placed on a Parr shaker (SS psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90%). EI-MS m/z 277 (M+H) + . 
7 h)feparauon of N^I2-(Pheneihylsulfonylam ~ 
The title compound was prepared from (2-(phcncthylsulfonamido) aniline) (269 mg. 
0.97 mmol) and 2-(bromophcnyI)isocyanatc ( 193 mg. 0.97 mmol) according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (3K4 mg. 78% ). EI-MS 
m//.472 (M-HV 



Example 1 1 1 
Preparation of N4 ?-l(2-acetamido^-methvh^^ 

a)Prcparation of |2-|(2-acctamido-4-mcthyl-5-thia/a>le)sulfonamido|anilincl 

The title compound was prepared usinu 2-acciamido-4-mcthyl-5-ihia/t)lcsulfonvl 
chloride ( I equiv.) according to General Method C A solid precipataicd from the reaction 
mixture and was filtered to give the desired aniline (1.68 g, 52 c 7< I ES-MS m/z 327 (M+H) 
35 b)Prcparalion ol N-|2-l(2-acciamido-4-methvM^ 
bromophenyDurea 

The title compound was prepared from |2-|(2-acetamido-4-mcthyl-5- 
thia/oleksulfonamidolanilinej (1.68 g.5.14 mmol) and 2-(bromophenyI)isocyanate 
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(1 .02 g. 5. 14 mmol) according 10 General Method B. The product was precipitated from ethyl 
acctatc/hcxanc (220 mg, H%). EI-MS m/z 524 (M+Hf . 

Examnlc 112 

PrenaraUon of N-l2-hvdroxv-4-cvanonhcnvll-N-14-nhen vlnhenvll urea N-|2-Hydroxy-4- 
cyanophenyl]-N -14-phenylphenyl| urea was prepared from 2-amino-5-cyanophcnol (60mg. 
0.45 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 1 35 mg. 75% ). 'H NMR 
(CD ? OD): 5 8.33 (d, IH). 7.71-7.29 (m. 9H), 7.25 (d. IH). 7.12 (s. IH). 

Examnle 113 

Preparation of N-l2-hvdroxv^-cvan o D henvl)-NM2.3-dichlnrnphcnvll urea 

N t f2-Hydroxy-4-cyanophenyl)-N-[2,3 dichlorophenyl) urea was prepared from 2- 
amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. 
(125mg. 86%). 'H NMR (CD,OD): 6 8.27 (d. IH), 8.15 <m. IH). 7.39-7.20 (m. 2H). 7,16 
(d. IH), 7.06 (s. IH). 

Example 1 14 

Preparation of N-12-hvdroxv-4-cvannphftnvll-N'.f 2-m»»i hoxvnhenvl 1 urea 

N-(2-Hydroxy-4-cyanophenyl)-N -f2-meihoxyphcnyl) urea was prepared from .?■ 
amino- 5-cyarioph"ciVoW60mp. 0.45 mmol) according to the procedure in General KlcMV^ B ^ ^" 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and llhcnny 
(I05mg.839). 'H NMR (CD*OD): 6 8.26 (d. IH). K.02 (d. IH». 7.14 (d. IH). 7.05 <v 
IH). 7.00-6.83 tm. 3H). 3.84 (s. 3H). 

Example 115 

Preparation of N-l2-hvdroxv-4-cvannp hcnvll-N , -l3-meih»xvnh.>nvll nmi 

N-|2-Hydroxy-4-cyanophcnyl|-N -|3-mcthoxyphcnyl| urea was prepared from 2- 
amim> 5-cyanophenoi .(Mtog; : -Ci:45.mrnol)acc()iduig\t(Tmc v pr(>A^uh;in General ~Meih$j 9. 
The product was purified by precipitation front methylene chloride/ hcxanc( l/20> and filtcrim: 
H02mg. 80% ). 'H NMR (CD,OD>: 5 8.25 (d. IH). 7.25-7.0X (m. 3H). 7.04 <s. IH). 6 90 
li. IH). 6.58 (d. IH). 

Examnlc 1 16 

Preparation of N-[2-hvdroxv-5-nuorop henvll-NM?-hromophcnv1l urea 
a)Preparation of 2-amino-4-fluorophcnol 
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A mixture ol 4-fluoro-2-nitrophcnol( Ig. 4.64mmol) and lin (II) chloride (5.4 g, 
24.2mmol) in ethanol(50mL) was healed ai 80°C under argon. After 2 hours, the starling 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH is made slightly basic (pH7-8), by addition ol solid NaOH, before being extracted with 
ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH.Ck) gave the desired product(622 mg, 85 9). { H NMR (CD,OD): 56.51 (dd. 1H). 6.32 
(dd, IH), 6.17 (ddd. 1H). 

b)Preparation of N-|2-hydroxy-5-fluorophenyl|-N -[2-bromophenyl) urea 

N-[2-Hydroxy-5-iluorophcnyl|-N-f2-bromophenyl| urea was prepared from 2-amino- 
6-lluoro phenol (254mg, 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
(520mg,80%). 'H NMR (CD,OD): 8 7.88 (d, IH). 7.79 (dd, IH). 7.57 (d, 1HX 7.31 <t. 
1H). 7.00 (l IH). 6.76 (dd. IH). 6.57 (ddd.IH). 



Example 117 1 

Preparation of N-f2-hvdroxv-5-trinuommcth vlnhenvll-N , -T2-hromonhenvll urea 

a) Prcparation of 2-amino-4- trifiuoromethylphenol 

A mixture of 4-trifiuoromcthyl-2-nitrophcnol( 1.0 g. 4.8mmol) and lin (II) chloride (5.4 
20 g, 24.2 mmol) in elhanol( 1 5()mL) was heated at 80°C under argon. After 2 hours, the starting 

material had disappcared,and the solution was allowed tu cool down and. thcn poured into icc.-^ ^ V 
The pH was made slightly basicHpH?^ hy addition of solid NaOH. before being extracted^ -*a^t 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4 £ * MeOH/ 
25 CH 2 C1 2 ) gave the desired productf70X mg. 83 9 ). *H NMR (CDiOD): 8 6.87 is. IH). 6.80 
(d. IH). 6.69 td, IH). 

b) Prcparaiion of N-[2-hydrnxy-S-irilluor(jmcihylphcnyl!-N'-|2-bromophcnyl| urea 

N-|2-hydn)xy-5-trilluort)methylphcnyl|-N'-|2-bromophcnyl| urea was prepared from 
2-amino-4-trifluoromcthylphenol (354mg. 2.00 mmol) according to the .procedure in General 
30 ^Mcthml 3. ' 4 1 ** 

hcxanc* lcquiv./20cqui\.) and filtering. (490mg. 659; ). *H NMR (CDiOD): 8 8.40 is. IH). 
7.94 (d. IH). 7.60 (d. IHi. 7.35 (t. IH). 7.18 (d. IH). 7.03 0. IH). 6.95 (d. IH> 

Example 1 18 

35 Preparation of N-l2-hvdroxvnhcnvlUN T, -l2-hromo nhcnvll urea 

N-|2-hydroxyphcnvl)-N-|2-bromo phenyl) urea was prepared from 2- amino-phenol 
(I41mg. 1.30 mmol) according to the procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. (3(X)mg.75 < A ). 
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H NMR (CD,OD): 6 8.05 (6. IH). 7 49 (d. IH). 7.25 «l. 2H). 6.96 (i. IH). 6.90 u. 2H). 
6.68 (I. IH). 
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Example 1 19 

5 Preparation of N-Hrans-3-.stvrl 7-hvdmxv ph^nvi| . N-.t7.hmmnph^ Y l | nm 
a)Prcparaiion of irans-6-siyrl-2-nitrophenoJ 

Trans-2-styrlphcnol (500 mg. 2.55 mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (240 mg, 2.8lmmol). The addition of sulfuric acid 
(3 mL of 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. 
10 The mixiurc was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride and extracted with water. The organic layer was dried over MgS0 4 and 
tillered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 CI 2 ) gave the desired product (200 mg. 36 %). 'H NMR (CD3COCD,): 5 
8.05 (d. IH). 7.90 (d. 2H).7.65-7.20 (m.7H).7.00 (t.lH). 
1 5 b)Preparaiion of trans-6-slyrl-2-aminophenol 

A mixture of tran.s-6-styrI-2-nitrophenol (200 mg. 0.83 mmol) and tin (II) chloride 
(560 mg. 2.60 mmol) in cthanoI(50mL) was heated at 80°C under argon. Alter 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH is made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and . . 
filtered. The solvent, was evaporated and chromatography of the resulting solid on silica. gel.- " : ? \ 
m McOW ifcc lesired product (50 mg. 29 *>. 'H NMR (CD^OD): 8 7.5 i 
3H». 7.29 cm. 3HK7.I I (t. IH). 7.00 (m. 2H). 6.69 (m. 2H). 
ciPreparaiion of N-Urans^Vstyrl^-hydroxyphcnyll-N'-P-hromophenyll urea 

N-|irans-3-.siyrl-2-hydroxyphenyl]-N--|2-bromophenyl| urea was prepared from irans- 
6-styrl-2-aminophcnol (35mg. 0. 17 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtcrin« 
(36mg. 53'/7 ). 'H NMR (CD,OD): 57.97 (d. IH). 7.62-7.48 (m. 4H). 7.45-7.26 , m . 5H)/ 
7.25H. IH). 7.15 id. IH). 7.01 (i. IH). 6.88 (t 2H). 

Example l!>() 

Preparation o'f N-|?-hY(1ro>iV'-3.4-dirhlomnhpnvlt-\''-l" > - m eihi>xvphcpY| | 

N-|2-hydn>xy-3.4.dichl«>rophenyl|-N , -|2-mciht»x\'phenyl| urea was prepared from 2- 
amino-5.6-dichlomphenol (XOmg. 0.50 mmol. example X2b) according to the pniccdurc in 
35 General Method B. The product was purified by precipitation from methylene chloride/ 

hcxano(l/20) and filtering. (!25mg.77<2). ! H NMR (CD^OD): 8 8.02 td. IH). 7.79 (d. IH). 
7.05-6.86 im. 4H). 3.92 is. 3H). 
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Example 12) 

Preparation of N-l2-hvdroxv-3.4-dichloronhenvll-N'-l4-meihoxvphenvH urea 

N-I2-hydroxy-3,4-dichIorophenyI]-N , -[4-methoxyphenyl) urea was prepared from 2- 
5 amino-S^-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv720equiv.) and filtering. (I20mg,74%). *H NMR (CDiOD): 8 7.89 (d. IH). 
7.35 (d. 2H), 6.99 (d, lH) t 6.90 (dd, 2H), 3.80 (s, 3H). 



10 Example 122 

Preparation of N-f2-hvdroxv-3.4-dichloroDhenvll-N , -r3-trifluoromethvlnhcnvl1 urea 

N-[2-hydroxy-3,4-dichlorophenyl]-N , -[3-trifluoromethylpheny)l urea was prepared 

from 2-amino-5»6-dichlpropheno) (80mg, 0.50 mmol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(lequivV2Gequiv.) and filtering. (130mg,71%). l H NMR (CD^OD): 8 7.96 

(d, 2H). 7.60 (d, IH), 7.48 (t, IH), 7.30 (d, IH), 7.00 (d, 1H). 

Example 123 

Preparation of N-f2>hvdroxv-3.4-dichloronhenvn-N'-t2-nhenvlnhenvn urea 
20 N-[2-hydroxy-3*4-dichlorophenyl)-N , -|2-phenylphenyl] urea was prepared from 2- 

ammo-5.6-dichlorophcnol (8Qmg. 0.50 mmol. example 82b) according to the procedure in ^ * .., ^? „ 
General Method B. 'l%c-^nkiticUwas purified by precipitation iron-, rncthylenc chloride/ * ^ 

hcxane(lequiv./20equiv.) and filtering. (1 lOmg, 59*). *H NMR (CD,OD): 8 7.77 (d. IH). 
7.73 td. IH), 7.53-7.14 <m. 8H). 6.95 (d. IH). 

Example 124 

Preparation of N-l2-hvdro xv-3.4-dichloronhcnvll-N , -f2.3-dichloronhcnvll urea 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-I2.3-dichk)rophenyl| urea was prepared Iron) 
2-anuno-5.6-dichlorophcnol (8()mg. 0.50 mmol, example 82b) according to the procedure in 

hcxane(lcquiv./20equiv.) and filtering. (I30mg. 719). *H NMR (CDiOD): S'*8.06(dd. IH). 
7.91 id. IH). 7.25 "(m. 2H). 7.00 (d. IH). ' 

Examnle 125 

35 Preparation of N-12-hvdmxv-4-isopropvlphenvll-N > -[3-trifluoromeihvlphcnvn urea 
a)Preparation of 2-nitro-5-isopropyIphenol 

3-isopropyIphenol (3.00g. 22 mmol) was dissolved in methylene ch)oride(40ml> 
followed by the addition of sodium nitrate (2.06s!. 24mmoi). The addition of sulfuric acid 
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(25mI7 3M) is then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 h. the reaction mixture is diluted with methylene chloride 
and extracted with water. The organic layer is dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting .solid on silica gel (4%MeOH/ CH.CU) gave 
the desired product(1.09g. 27 %). 'h NMR (CD3COCD,): 8 7.95 (d.lH). 7.62 (d.lH). 7 1 1 
(d. IH).2.95(m, IH). 1.24 (d. 6H). 

b) Preparation of 2-amino-5-isopropylphenol 
To a solution of 2-nitro-5-isopropylphenol( lg. 6.4 mmol) in mcihanol(5() mU was 

added 10% Pd/C (100 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the celite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CHzClj) gave the desired product(775 mg. 93 *k ). 'h NMR (CD,OD): 8 6.7 1 * 
6.44 (m. 3H). 2.73 (m. IH). 1.20 (d. 6H). 

c) Preparation of N-[2-hydroxy-4-isopropylphenyll-N , -|3-trinuoromcthylphenylJ urea 

N-[2-hydroxy-4-isopropylphenylJ-N , -[3-trinuoromeihylphenyl| urea was prepared 
from 2-amino-5-isopropylphenol (75mg. 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequivy20equiv.) and filtering. (I40mg. 83%). *H NMR (CD,OD): 8 7.91 (d. 2H). 
20 7.62 (d. IH). 7.47 (t. IH). 7.39 (d, IH). 6.75 (s. IH). 6.72 (d. IH). 2.80 (m. IH). 1 21 (d 
6H). 

Examnle 136 

Preparation Of N-P-hvrtroxv-3-n a nhihvH.NM2 Vriirhlp m p hr n Y || |ip >„ 

N-|2-hydroxy-3-naphmylJ-N-|2.3-dichlorophenyl| urea was prepared from 3-amm,. 
2-naphthol ( I60mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxaneC Icquix 720cqi.iv. , and 
filtering. (285mg. 82* ). l H NMR (CD,OD): 8 8.48 (s. lH).8.IO(d. IH). 7.68 (d. IH.. 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 fd. IH). 

Example l?7 

PrCParaii<>n^ N-P-|f-> 3-PichlProthirn-S.y|mMllnnv^^^ 
a)Preparauon of |2-| f2.3-Dichlorothien-5-yl)|sullonylaminoanilinc| 

The ude compound was prepared according to General Method C asinc 2.3- 
35 dichloroihiophcnc-5-sulionyl chloride (( I cq). The product was purified by Hash 

chromatography on silica gel (ethyl acetatc/hcxanc 20/RO-meihylenc ehloridc:methano] 90/10, 
(1.25 g. 39 9c ). EI-MS m/z 321 (M-H) 
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b)Preparation of N-|2-|(13-Dichloroihicn-5-yl)|sulfonylamino|phcny) |-N'-(2- 
bromophcnyDurea 

The title compound was prepared from |2-[(2J-diehlorothicn-5- 
yl))sulfonylaminoanilinc (1.25 g,3.9 mmol) and 2-(bromophcnyl)isocyanalc (768 mg, 3.9 
5 mmol) according to General Method B. The product was purified by Hash chromatography on 
silica gel (ethyl acctate:hexane 30/70) (272 mg, 13 %) EI-MS m/z 520 (M-H) 

Example 12? 

preparation of N-l 2-1 (3 ^BistrinuoromethvlDhenvnsulfonvlaminolnhenvlNN , -(2- 
K) hromophenvnurea 

a) Preparation of |2-(3,5-Bistrifluoromethylphenyl)sulfonylaminoanilinc| 

The title compound was prepared according to General Method C using 3,5- 
(bistrifluoromethyl)phenylsulfonyl chloride (1.28 g, 4.1 mmol) and o-phenylenediaminc (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloridermethanol 95/5) (61 1 mg. 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2-[(3,5-Btstrifluoromethylphenyl)sulfonylamino)phenyl)-N , -(2- 
bromophenyl)urea 

The title compound was prepared from [2-(3,5-bisirifluororncihylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography on silica 

gel (ethyl acetate:hcxane 30/70) (10 mg. I %).E!-MS m/z 580 (M-H) # > 

Example 129 

Preparation of N-12-l(2-Benzvr>sullonvlaminol-(S-tri nuoromLMhvnphL-nvll-N -(2- 
25 hromophenvnurea 

a)Preparation of |(4-BcnzylsulfonyIamino)-(3 -nitro)-bcnzotrilluondc| 

4-Amino-3-nilro-bcnzoirilliu)ridc ( 1 .0 g. 4.85 mmol > was mixed in DMF and the 
reaction mixture was cooled to 0"C. Sodium hydride (175 my. 7.2S mmol) was added u> the 
cold mixture and allowed to mix for ten minutes ( a deep rqd color was noted), 
^piuencsuftb^ 

and the reaction was mixed for sixteen hours ai room temperature. The reaction was quenched 
in NH4CI and extracted with ethyl acciaic.hcxanc ( 1:1). The product was purified by flash 
chromatography on silica gel < ethyl acetaic:hexanc 30/70) (X7K mg. 52 ) EI-MS m/z 359 (M- 

H)\ 

35 b)Preparation of l(4-Bcnzylsulfonylamino)-(3-amino)-bcnzotrifluoride| 

|(4-Benzylsulfonylamino)-(3-niiro)-benzotrifluoride (230 mg. 0 64 mmol) was mixed 
in methanol and poured into a Parr bottle. Palladium on carbon < 1 5 mg > was added under an 
argon stream. The reaction mixture was placed on a Parr shaker ( 55 psi. H 2 ) for several 
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hours. The reaction mixture was filtered through Celitc lo give the title compound (2 10 nv 
99% ) EI-MS m/z 329 (M-H) . 

(^Preparation ol N-|2-[(2-Bcnzyl)suironylamino|-(5-trilluommcihyl)phcnyl|-N , -{2- 
bromophcnyl)urea 

The title compound was prepared from l(4-bcnzylsulfonylamino)-(3-amino)- 
benzotrifluoridc (210 mg. 0.64 mmol) and 2-bromophcnyIi.socyanate (126 mg. 0.64 mmol) 
according to the procedure in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetatc:hcxanc 30/70) (70 mg. 21*) EI-MS m/z 526 (M- 
H) 



Examnlc 130 

Prepar a tion Pf N-f 2 -[2-f3-NitrODhenvl).sulfonvl a minolnh P nyl l-r r -tt-hromnph^yt), ^ 

a) Preparation of |2-((3-Nitrophenyl)sulfonylamino)aniline] 

The title compound was prepared according to General Method C using 3- 
nitrobenzenesulfonyl chloride ( I eq). The product was purified by flash chromatogrphy on 
silica gel (methylene chloride: methanol 96/4).(1.07 g. 37 %) EI-MS m/z 294 (M+H)* 

b) PreparauonofN-[2-[(3-Niu^phcnyl)sulfonylaminoJphenylJ-N , -(2-bromophenyl)urea 

The title compound was prepared from [2-(3-nitrophenyl)sulfonylaminoaniIincl (590 
mg. 2.0 mmol) and 2-(bromophenyl)isocyanate (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purified by flash rfcromaipgraphy orusilica 
fci (ethyl acetaternexaftc 30/70) (400 mg. 40%). EI-'M'^ni/z489'(M 3V ' 

Example 131 
Preparation »1 N^I2-(4-Phrnox,vnhcnvl)^^ 

a) Prcparation ol |2-((4-Phcnoxyphcnyl)sulfonylamino)aniJinc| 

The title compound was prepared according to General Method C using 4- 
phcnoxyphcnylsulfonyl chloride (969 mg. 3.6 mmol) and o-phcnylcncdiaminc (3(K) mg. 2.77 
mmol). The reaction mixture was partitioned between water (200 ml) and tolucncrmethylcne 
,;ChJorjdc { I -3). The urjanic, phasc.C(UiectDO%anU !hc iiwihi^w^ridc^wpofi^ leaving ; 
toluene. Hexanc added and the product prccipataicd from solution. (317 mg. 34 9, ) EI-MS 
m/z 341 (M+H)" 

b) Preparation ol N-|2-|(4-Phcnoxyphcnyl )sullonylamino|phcnyl|-NW2-bromophenyl )urea 

The title compound was prepared from |2-(4-phcnoxyphcnyrhsulfonyl 
ammoaniline (276 mg. 0.8 mmol) and 2-(bromophcnyl)isocyanalc ( 161 mg. 0.8 mmol) 
according to the proccdurcd in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acctatc:hexanc 30/70) (240 mg. 55 %) EI-MS m/z S36 (M- 
H) 
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Example 132 

preparation of N-H2-( IS)- 1()-Camphoreulfonvlaminolphcnvll-N^f2-hromophenvl)urea 

a) Prcparaiion of 2-((lS)-I()-Camphorsulfonylamino)anilinc 

5 The tide compound was prepared according to General Method C using (IS)(+)- 10- 

Camphorsulfonyl chloride ( 1.16 g, 4.6 mmol) and o-phcnylencdiaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (200 ml) and toluenc:methyIcnc chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. (130 mg. 9%) EI-MS m/z 

10 323 (M+H)~ 

b) Preparaiion of N-[(2-( 1 S)- IO-Camphorsulfonylamino]phenyl)-N -(2-bromophenyl )urea 

The title compound was prepared from [2-(lS)-l()-camphorsulfonylamino)aniline (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
1 5 methylene chloride:hexanc. (2(H) mg. 95 %). EI-MS m/z 5 1 8 (M-HV 

Example 133 

Preparation of N-IT2- ( 1 R)- IO-Camphorsulfonvlaminolphenvn-N , -(2-hromonhcnvnurea 

a)Prcparation of 2-((lR)-IO-Camphorsulfonylamino)aniline 
20 The title compound was prepared according to General Method C using ( I R)(-)- 10- 

v-ampbursul(onyl chloride (1. !6 g. 4.6 mmol) and o-phenylenediaminr .(500 mg. 4.6 mmol). 
"^•^5tffjic reacii^ fixture was partitioned bei ween water (2(K) mL) and iolunnc:mcthvH*c 

chloridet 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 

the toluene. Hcxanc was added and the product precipitated from solution (563 mg. 38*2 ). 
25 EI-MS m/z 323 (M+H)* 

MPreparaiion of N-||2-(lR)-lt)-Camphorsulfonylamino|phcnyl|-N -(2-bn)mophcnyl)urca 

The title compound was prepared from I I-(1R)- IO-camphorsuIlonylaminoaniline| (563 

mg. 1.75 mmol) and 2-(bromophenyDisocyanaie (346 mg. 1.75 mmol) according to the 

procedure in General Method B. The product was purified by Hash chromatography on silica 
3iv. geijj^ >*>fevr 

Example 134 

Proration of N-I2-1 2-(2-Nitn>-(4-trintioromcthvl)nhcnv l)sullon\iaminolnhcnvl-N , -(2> 
hfomophLMivhurca 

35 a)Prcparation of |2-|(2-Niirt>i-«4-u , iIluoromcihyl)phenyl|sullonylaminu|aniline 

The title compound was prepared according to General Method C using 2-nitro-4- 
Urinuoromcihyl)bcnzenesulfonyI chloride (i eq). The product was purified by Hash 
chromatography on silica gel i methylene chloridc:mcthanol 96/4) (875 mg. 25 9 f ) EI-MS 
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m/z 362 (M+H)* 

b)_Prcparation of NH2-|2-(2-Nim>-(4-irinuonw^ 
bromophcnyDurea 

The title compound was prepared from I2-|(2-nitro)-(4-trifluoromcihyl) 
phenyI|sulfonylaminolaniline (740 mg. 2. 1 mmol) and 2-(bromophcnyi)isocyanate (406 mg. 
2. 1 mmol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetaie.hcxane 30/70). The product was further purified bv 
rccrystailization in ethyl acetate: he xane. (320 mg, 28 %) EI-MS m/z 557 (M-H) 

ExftfT)p|e 135 

Preparation of N-(2-hvdroxv-4-azidophenvO-N'-(2-iodophenvhurea 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

To a solution of N-(2*hydroxy-4-nitrophenyl)-N , -(2-iodophenyl)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg. 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was 
basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 , filtered and concentrated under reduced pressure to give 
product (180 mg, 89%). EI-MS m/z 370 (M+Hr 

b) Preparation of N-(2-hydroxy^-azidophenyl)-N'-(2-iodophenyI)urea 

The N-(2-hydroxy-4-aminophenyl)-N , -(2-iodophcnyl)urea(77 mg. 0.21 mmol) was 
added to HC1/H 2 0 (0.2 1 mL/0.42 mL), and cooled to 0°C. Sodium nitrate (14.5 mg. 0.2 1 
pimol) w$s added to the reaction mixture. The rescuer; mixture was stirred at 0°C for 30 
minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was addej to reaction mixture and it was warmed 
to room temperature. The reaction mixture was stirred at room temperature for 1 8 hours. Then 
it was extracted with three times by ethyl acetate. The organic extracts were combined, dried 
over MgS0 4 . filtered and concentrated under reduced pressure and chromatography of the 
resulting solid on silica gel (hcxanc : ethyl acetate; 5: 1 ) gave product (20 mg. 24<# ). EI-MS m// 
3%<M+H)\ 

Example 136 

•'' Preparation^ *■•*'•■-■■* 
a 1 * Preparation of N-(2-hydroxy-3-aminophcnyl )-N'-(2-bromophcnyl)urca 

To a solution of N-(2-hydroxy-3-nitrophcnyl)-N , -(2-bromophcnyhurea (300 mg. O.N> 
mmol> in ethanol (20 mL). Tin chloride (958 mg. 4.25 mmol ) was added. The reaction mixtuiv 
was stirred at reflux lor 16 hours then cooled to room temperature. The reaction mixture was 
basified to pH 8 with aq. NaHCO-, then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 . filtered and concentrated under reduced pressure to give 
product (274 mg. W ). EI-MS m/z 323 (M+HV. 
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b) Preparation of N(2-hydroxy-3-azidophcnyI)-N'-(2-bromophcnyl)urca 

The N-(2-hydroxy-3-aminophcnyl)-N , -(2-bromophenyl)urca(274 mg. 0.85 mmol) was 
added to HCI/H 2 0 (0.85 mL/1.7 mL). cooled to 0°C. Sodium nitrate (58.6 mg, 0.85 mmol) 
was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 minutes. 
Sodium azidc (55 mg, 0.85 mmol) was added to reaction mixture and it was warmed to room 
temperature. The reaction mixture was stirred at room temperature for 18 hours then n was 
extracted with three times with ethyl acetate. The organic extracts were combined, dried over 
MgS0 4 , filtered and concentrated under reduced pressure and chromatography of the resulting 
solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (2 10 mg. 7 1 %). EI-MS m/z 349 
(M+H)\ 

Examnle 137 

Preparation of N-r2-hvdroxv-3-cvanop henvl1-NM2-methoxvnhenvl1 urea 

N-[2-hydroxy-3-cyanophenyll-N-f2-methoxyphenyl) urea was prepared from 2- 
amino-6-cyanophenol (I34mg, 1.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxane(lequiv./20cquiv.) 
and filtering. (230 mg, 81%). 'H NMR (CD 3 OD): 6 8.06 (d, 1H). 7.79 (d. 1H), 7.49-7.35 
(m. 2H), 7.05-6,87 (m. 3H), 3.95 (s, 3H). 

Example 138 

Preparation of ^ 
\ N~|2-hydn^ o^ ; a was prepared ironr 

2-amino-6-cyanophcnol ( 1 34mg, 1 .00 mmol. example 83a) according 10 the procedure in ~ 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequiv720equiv.) and filtering. (280mg. 87%). *H NMR (CDiOD): 8 8. 10 (d. IH>. 
7.96 (s. 1H). 7.54 (d. 1H). 7.55-7.25 <m. 3H), 7.01 (t. 1H). 

Example 139 

Preparation of N-^-hvdroxv-^-cvanophenyll-N- ^-p henvlnhcnvll urea 
% ^vv- fsjq 2-h ydrox y-3^anophenyl )-N r -j 2<f*eny ipfteri$ !t^^ ^ l 
6-cyanophcnoI ( I34mg. l.(K) mmol. example 83a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexancdequiw^tequiv.) and filtering. (270mg, 82%). 'H NMR (CD*ODi: 87.K1 id. IHi. 
7.75 (d. IH). 7.56-7.15 im. 9H). 6.91 (i. IH). 



Example 140 

Preparation of N-12-hvdroxv-3-cvanop henvll-N , -r2.3-dichlorophenvll urea 
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N-I2-hydroxy-3-cyanophenyl|-N'-|2.3 dichlornphcnyl| urea was prepared from 2- 
amino-6-cyanophcnoI ( I34mg, I.(KJ mmol. example 83a) according to ihc procedure in 
General Mclhod B. The product was purified by precipitation from methylene chloride/ 
hcxane( I equivV20equiv.) and filtering. (3(X)mg. 93*). *H NMR (CDiOD): 8 8. 1 1 (d. IH). 
5 8.01 (d, IH), 7.33-7.25 (m, 3H), 7.00 (i, IH). 

Example 141 

Preparation of N-[2-hvdroxv-4-i5;nnrop vlDhenvn>NM2.3-dichlorophcnvn urea N-|2- 
hydroxy-4^isopropylphenyI]-N'-[2,3-dichlorophenyl] urea was prepared from 2-amino-5- 
10 isopropylphenol ( 1 50 mg, 1 .00 mmol, example 128a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering (285mg, 84%). *H NMR (CD.OD): 8 8.05 (d. 2H). 
7.77 (s. IH), 7.26 (m, 2H) f 6.88 (m. 2H), 2.82 (m. IH), 1.25 (d. 6H). 

15 Example 142 

Preparation of N42-hvdn)XV-4-isonmnvlphenvn-N'-f2-chlnr o-5-trinuoromethvlphenvll urea 

N-f2-hydroxy-4-isopropylphenyll-N , -[2-chlor(v5-trifiuoromcthylphenyl) urea was 
prepared from 2-amino-5-isopropylphenol (150mg, 1.00 mmol. example 128a) according to 
the procedure in General Method B. The product was purified by precipitation from methylene 

20 chloride/ hexane(lequiv720equiv.) and filtering. (275mg. 82»). 'H NMR (CDiOD): 8 8.50 
(s. IH). 7.70 (s. IH), 7.5) (d, IH). 7,22 (d. IH), 6 70 (m. ?.H>. 6.62 (dd IH), 2.76 (m, 
(IH), 1.16 (d. 6H). — ' 

Example 14? 

25 Preparation of N-^-hydrnxv-^-phpnylp hcnvn-N' ^ ^-dichloronhcnvll nrra 
a)Prcparation of 2-nitro-6-phcnylphenol 

2-phenvlphcnol O.OOg. I7.6mmoI) was dissolved in methylene chloride(40m) i 
followed by the addition of sodium nitrate (1. 65g. UUmmob The addition of sulfuric acid 
(25ml/ 3M> was then made, followed by addition ol a catalytic amount ol sodium mime Thv- 
^^O^mvauiy vva^ allowed t^sjy^^^^i. 24vhrsiMhc reaction mixiy^\vas^ " 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4V7 McOH/ 
CH 2 CI 2 ) gave the desired product(9O0 mg. 24 #). 'h NMR (CD3COCD>): 8 X.I9 <d.III>. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (t. IH). 7.22 it. 1 H > 
35 b)Prcparaiion of 2-amino-6-phcnylphenol 

To a solution of 2-nitro-6-phenylphenol(9(X) mg. 4.2mmol ) in mcthanoH50ml) was 
added \iY7c Pd/C ( MX) mg). The mixture was Hushed with arson, then hydrogen was huhhlcd 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
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picssurc overnight. The mixture was Tillered ihrough eclite and the cclite was washed wiih 
methanol. The solveni was evaporated and chromatography of the resulting solid on silica gel 
(5%McOH/ CH 2 C1 2 ) gave the desired producl(700 mg. 90 <* ). 'H NMR (CD^OD): 6 7.55- 
7.27 (m, 5H), 6.77-6.61 (m, 3H) 

c)Preparation of N-[2-hydmxy-3-phcnylphcnyI|-N , -I2,3-dichlorophcnyI) urea 

N-[2-hydroxy-3-phenylphenyl|-N , -[2,3-dichlorophcnyl| urea was prepared from 2- 
amino-6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxanc(lcquiv./20cquiv.) 
and filtering. (150mg,81^ ). *H NMR (CD,OD): 8 8.06 (d. IH).7.65 (d. IH). 7.54 (d. 
2H),7.40 (t. 2H), 7.32 (d, IH) 7.22 <m, 2H), 7.04-6.88 
Preparation of N-[2-hydroxy-3-phenylphenyl)-N -(2.3-dichlorophcnyl) urea 
b)N-[2-hydroxy-3-phenylphenyll-N-|2J-dichlorophenylJ urea was prepared from 2- amino- 
6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv720equiv.) and 
filtering. (150 mg, 81%). *H NMR (CD ? OD): 5 8.06 (d, IH),7.65 (d. IH). 7.54 (d, 
2H),7.40 (u 2H), 732 (d. IH) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Examnle 144 

Preparation of N-[2-hvdroxv-5-nitronhenvl1-N , -f2-mctho xvnhenvll uma 
20 N-[2-hydruxy-5-nitmphcnyl|-N # -I2-meihoxyphenyl| urea was prepared from 2-amino- 

, 4-nitrophenol (154 mg, 1 .00 mmol) according.to the prpeedurq in General Method B. The 
*"'*. product ivds piiriiied by precipitation from methylene chloride/ hexarfti lcquiv./2iiequiv. ; and 
filtering. (270 mg. 899 ). *H NMR (CD,OD): 5 9.10 (s. iH). 8)0<d. IH). 7.85 (d. IH). 
7.08-6.88 (m. 4H). 3.96 fs. 3H) 

25 

Example 14,5 

Preparation of N-l2-h vdroxv-5-nitrophcnvl1-N r -[3-trinuoromethvlphenvll urea 

N-P-hydroxy-S-nitrophcnyll-N'-U^-lrifiuoromeihylphenyll urea was prepared Irom 2- 
amino-4-nitrophenol (154 mg. 1.00 mmol) according to the procedure in General Method B 

. . ^>:^3P^x/^c product wakpurified.fry prccip:t^i;imfrdr!< nfeihvie^ 

and filtering. (290 mg. 85« )- ; H NMR (CDtOD): 8 9.12 ts. IH). 7 X9 (d. IH). 7 68 <d. 
1H). 7.55 (m. 2H). 7.45 <d. IH). 7.00 <d. IH). 

Example 146 

35 Preparation of N-[2-hvdroxvo-nitrophcnvll-N'-l2-nhenvlphcnvll urea 

N-|2-hydroxy-5-niirophcnyl|-N -|2-phenylphcnyl| urea was prepared from 2-amino-4- 
nitrophenol (154 mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc(lequiv./20cqui\ .) and 
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niiering. (2X5 mg. 81* ). *H NMR (CD,OD): 5 8.09 (s. 1H). 7.86 (d. 1H) 7 SK-7 20 (m 
9H). 6.95 <d. IH). 



Example. )dj 

5 Preparat i on of N-f2-hvdroxv-5-nitmnr,*nvii.M-. t 2, vrfirhi nmn tlrnY|] nrrn 

N-|2-hydmxy-5-niin)phcnyl|-N"-[2.3-dichlorophenyl) urea was prepared from 
am,no-4-nitro P henol (154 mg. I.(K) mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexanedequiv /20euuiv ) 
andfiltcring. (290 mg. 85*). *H NMR (CDjOD): 59.1 1 (s. 1H), 8.17 (d. IH). 7 89 (d 
10 IH). 7.34 (m. 2H). 6.95 (d. IH). 

Example I4K 

Preparation of N-f?-hY(1rnx Y -5 rchYlsnlfonvlnhenvii-N-.n ^h, , ^^ ^ ,, 1 i r rn 

N-|2-hydroxy-5-ethyl S ullonylphenyJI-N-|2.3-dichlorophenylJ urea was prepared from 
2-am.m>-4-(cwylsulfonyI)phenol (185 mg. 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequiv720cquiv.) and filtering. (3l0mg.84%). 'h NMR (CD,OD): 8 8.65 (s. IH). 
8.18 (d. IH). 7.45 (d. IH). 7.26 (m. 2H). 7.00 (d. IH). 3.33 (q. 2H). 1.24 (t. 3H). 
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The following compounds or Formula (I) may be prepared in accordance with the examples 
and schemes, as describe*? above: . , , " • ; . 

Example^V^ pncnyl) sulfonylammoJ jgffig 

bromophenyDurca EI-MS m/z 527 (M-H) 

Example 150 : N-|2-«aminosullonyl phenyl) 3-amino phenyl) N'-tf-hromo phenyl, urcaEI-MS 
5 m/z426(M+H)\ 

The following compounds of Formula (I) may be prepared in accordance with the 
examples and schemes as described above, or may also be purchased commercially Iron, well 
recognized sources. For instance, from Aldrich Chemical. Company: 
^;i-^djoxy.4^^ 



Fur instance. Irom the Alfred Badcr Collection ol Aldnch Chemical: 

l-(2-CarhoxyphcnyI)-3-(3-lluorophcny))urca 

l-(2*Ciirhoxyphcnyl)-3-(3-chlorophcnyI)urca 

Available Irom Gallard Sehlcsino C r Company and/or the Sigma Aldrich Library ol Rare 
Compounds: 
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I-(2-Carboxyphenyl)-3-(4-ch)orophenyl)urca 

1- (p-Anisyl)-3-(2-carboxyphcnyl)urea 
Available from Gallard Schlisingcr Company : 

2- {3.4-Dichlorophenylcarbonyldiimino)-5-trinuoromclhylbenzoic acid 
5 2-(4-Chlorophenylcarbonyldiimino)-5-trifluoromcihylbenzoic acid 

N-Phenyl-N-(2-carhoxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 
I . I M4-Methyl-2-phenylene)bis[3-toIyl))thiourea 
10 N-(5-Chloro-2-hydroxy-4-nilrophenyl>N-phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by their respective citations in Chemical 
Abstracts: 

1 5 1 -(m- Anisyl)-3-(2-carboxyphneyl)urea; 
I -<o- Anisyl)-3-(2-carboxyphenyl)urea ; 
l-(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea; 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea; 

20 METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaceutical^ acccptable,salt 
ihcVcof can be used in the manulacturc of amed'CanteS! 1 . for ±t pr. ?phy!^ 3 u:-'Or therapeutic *i$ 
treatment of any disease state in a human, or other mammal, which is exacerbated or caused by* 
excessive or unregulated IL-8 cytokine production by such mammal s cell, such as but not 
25 limited to monocytes and/or macrophages, or other chemokines which bind to the IL-8 a or (} 
receptor, also referred to as the type I or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (Ib). (Ic). (II) and (III) all 
have the same dosages, and dosage formulations as that of Formula (I) are used 
interchangeably. 

30 - Accordingly, the present invention provides a method of treating a chemokine mediated 
dlj^asc. whergin the chemokine is one which binds'io ah IL-8 a or (3 felvptar aVid which 
method comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutical^ acceptable salt thereof. In particular, the chemokines ars IL-K. GROa. 
GROp. GROy or NAP-2. 

35 

The compounds of Formula (1) arc administered in an amount sufficient to inhibit 
cytokine function, in particular IL-8.GR0a. GROp. GROy or NAP- 2 . such that they are 
biologically regulated down to normal levels of physiological function, or in some case to 
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subnormal levels, so as 10 ameliorate the disease state. Abnormal levels of IL-8. GROa. 
GROp. GROror NAP-2 for instance in the context of the present invention, constitute: (i) 
levels of free IL-8 greater than or equal to I picogram per mL: (ii) any cell associated IL-8. 
GROa, GROp. GROyor NAP-2 above normal physiological levels: or (iii)the presence of 
8, GROa. GROp. GROyor NAP-2 above basal levels in cells or tissues in which IL-8. 
GROa, GROp. GROyor NAP-2respectivcly. is produced. 



There are many disease stales in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases include 
psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disease, adult 
respiratory distress syndrome, inflammatory bowel disease. Crohn's disease, ulcerative colitis 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malana. restinosis. angiogencsis or undesired 
hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infiltration. T-ccll 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa. GROp. 
GROyor NAP-2 production which is responsible for the chemotaxis of neutrophils into the 
inflammatory site or the directional growth of endothelial cells. In contrast to other 
in ^^ a :?.7^ 0k ^ RCS ^* l : .TNF..andn,-6}. IL-8. GROa. GROp. GRQy..Q...NA^2 \. 
the u^ae*prow*!y nf promoting neutrophil chemotaxis. enzyme release including but m« 
limited to elasuisc release as well as superoxide production and activation. The a-chcmokines 
but particularly. GROa. GROp. GROyor NAP-2. working through the IL-8 type I or II 
receptor can promote the neovascularization of tumors by promoting the directional growth oi 
endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or acuvation would lead 
to a direct reduction in the neutrophil infiltration. 

^ The compounds or Formula (I) arc administered in an amount sufficient to inhibit ILr*. 
binding'ip the iL-tf-aiphaor beta receptors, irorfijbincfing to these -receptors, such as cydehcoil 
by a reduction in neutrophil chemotaxis and activation. The discovery- that the compounds m 
Formula (I) are inhibitors of IL-8 binding is based upon the effects of the compounds of 
Formulas (I) in the in vitro receptor binding assays which are described herein. The 
compounds of Formula (I) have been shown to be dual inhibitors of both recombinant type I 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein, the term M IL-8 mediated disease or disease state *' refers to any and all 
disease slates in which IL-8. GROa. GROp. GROyor NAP-2 plays a role, cither hy 
production of IL-8, GROa, GROP, GROyor NAP-2 themselves, or hy IL-8. GROa, GROp, 
GROyor NAP-2 causing another monokine to be released, such as but not limited to IL-1 . IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted in response to IL K. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or P receptor plays a role, 
such as but not limited to IL-8, GRO-a, GRO-p, GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 , IL-6 or TNF. A disease state 
in which, for instance, IL- 1 is a major component, and whose production or action, is 
1 5 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide that affects the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammatory or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is Jt ^ 
generally referred to is being prcduced r and secreted liy a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone 

25 marrow stromal cells, epideral keratinocytes and B-lymphocytcs. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples of cytokines include, but arc noi 
limited to. Intcrleukin-1 (IL-I). lntcrlcukin-6 (IL-6), lntcrleukin-8 (IL-8), Tumor Necrosis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-B). 

^ : > 30' &s used herein,;the ter*h "chcmpjbnc" refers to any secreted poiypepiUfc &!t uifeei:; the 

functions of cells and is a molecule which modulates interactions between cells in the immune, 
inflammatory or hematopoietic response, similar to the term cytokine" above. A chemokine is 
primarily secreted through cell transmembranes and causes chemotaxis and activation ol 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cells. B- 
35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but arc not 
limited to. IL-8. GRO-a, GRO-p, GRO-y. NAP-2. IP- 10. MlP-la. MIP-p. PF4. and MCP 
I. 2. and 3. 
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ln order to use a compound of Formula (I) or a pharmaceuticals acceptable salt thcrco! 
in therapy, it will normally be formulated into a pharmaceutical composition in accordance with 
standard pharmaceutical practice. This invention, therefore, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount of a compound of Formula (I) and a 
pharmaceutical^ acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutical ly acceptable salts thereof and 
pharmaceutical compositioas incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically, 
parenterally or by inhalation. The compounds of Formula (I) may be administered in 
conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceutical carriers according to conventional procedures. The compounds of Formula (I) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, granulating and 
compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceutical^ acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The camcr(s) must be "acceptable" in the 
sense of being compatible with the other ingredients of the formulation and not deleterious to 
the recipient thereof. 

^ The pharmaceutical cairier employed may be. for example: 'either ? o)lid ot liquid. 
Exemplary of solid carriers arc lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium stearate. stearic acid and the like. Exemplary of liquid carriers arc syrup, peanut 
oil. olive oil, water and the like. Similarly, the carrier or diluent may include ume delay 
material well known to the art. such as glyceryl mono-stearate or glyceryl distcaraic alone or 
with a wax. 

A wide variety of pharmaceutical forms can he employed. Thus, if a solid earner is 
u$ed.-the' preparation car. be lablctcd: placed i n a haVti eclatm cispsujc juni#r\^ : ^ci ; ibnii : 
or in the form of a troche or lozenge. ' The amount of solid carrier will van- widely bin 
preferably will be from about 25mg. to about Ig. When a liquid carrier is used, the preparation 
will be in the form of a syrup, emulsion, soft gelatin capsule, sterile inieciable liquid such as an 
ampule or nonaqueous liquid suspension. 

Compounds of Formula (I) may be administered topically, thai is by non-systemic 
administration. This includes the application of a compound of Formula ( I ) extcmall v to the 
epidermis or the buccal cavity and the instillation of such a compound into the car. eye and 
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nose, such that the compound docs not significantly enter the blood stream. In contrast, 
systemic administration refers to oral, intravenous, intraperitoneal and intramuscular 
administration. 

5 Formulations suitable lor topical administration include liquid or semi-liquid 

preparations suitable lor penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye. car or nose. The active ingredient may comprise, lor topical administration, from ().(K)I<8 
to 10% w/w, for instance from \% to 2% by weight of the Formulation. It may however 
10 comprise as much as HWf w/w but preferably will comprise less than 5 c 7r w/w, more 
preferably from 0. 1 % to I % w/w of the Formulation. 

Lotions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
15 bactericide and may be prepared by methods similar to those for the preparation of drops. 
Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachts oil. 

20 Creams, ointments or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing thc^ 
active ingredient in : rinci>^Uiviclc(l or powdered iornv alone or in solution or suspension inrahVa* " 
aqueous or non-aqueous ITuid. with the aid of suitable machinery, with a greasy or non-greasy 
base. The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol. 

25 beeswax, a metallic soap: a mucilage: an oil of natural origin such as almond, corn, arachis. 
castor or olive oil; wool fat or its derivatives or a fatty acid such as stcric or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any 
suitable surface active agent such as an anionic, canonic or non-ionic surfactant such as a 
sorbitan ester or a polvoxycthylcne derivative thereof. Suspending agents such as natural 
t . 30 ; gi»ms. cellulose dcri^ s^jtcaceous stSicas. and other .tfli^rM 

ingredients such as lanolin, may also be included. 

Drops according to the present invention may comprise sterile aqueous or oily solutions 
or suspensions and may be prepared by dissolving the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surface active agent The resulting solution may then be clarified by 
filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9K-I(K)°C. for half an hour Alternatively, the solution may be sterilized by 
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filtraiion and transferred lo the container by an aseptic technique. Examples of bactericidal and 
fungicidal agents suitable for inclusion in the drops arc phcnylmercuric nitrate or acetate 
(0.002%), benzalkonium chloride (0.01%) and chlorhexidine acetate (0.01%). Suitable 
solvents for the preparation of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 

Compounds of formula (I) may be administered parenterally, that is by intravenous, 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intranasal and oral inhalation administration. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0. 1 me to 150 mg, 
administered one to lour, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about ! me/kg per day. It will aiso be 
recognized by one of skill in the art that the opumaltquanuty and spacing of individual dosages' 
of a compound of Formula (I) or a pharmaceutical^ acceptable salt thereof will be determined 
by the nature and extent of the condition being treated, the form, route and site of 
administration, and the particular patient being treated, and that such optimums can be 
determined by conventional techniques. It will also be appreciated by one of skill in the art thai 
the optimal course of treatment i.e., the number of doses of a compound of Formula (I ) or a 
pharmaceutical! y acceptable salt thereof given per day for a defined number of days, can be 
ascertained by those skilled in the art using conventional course of treatment determination 

The invention will now be described by reference to the following biological examples 
which arc merely illustrative and arc not to be construed as a limitation of the scope of the 
preseni invention. 



BIOLOGIC At FXAMPI.PS 

The IL-S. and Gro-a chemokinc inhibition effects of compounds of the preseni 
invention were determined by the following in vnro assay: 
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Receptor Binding Assays: 

[ ,25 I| IL-8 (human recombinant) was obtained from Amcrsham Corp.. Arlington 
Heights, IL, with specific activity 2(XX) Ci/mmol. Gro-ct was obtained from NEN- New 
England Nuclear. All other chemicals were of analytical grade. High levels of recombinant 
human IL-8 type a and p receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, etai. Science, 1991. 253, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol fHaour. et 
al., J Biol Chem., 249 pp 2 195-2205 (1974)). Except that the homogenization buffer was 
changed to KhnM Tris-HCL, ImM MgS04. 0.5mM EDTA (ethylene-diaminetetra-aceuc acid). 
ImMPMSF (a-toluenesulphonyl fluoride). 0.5 mg/L Uupeptin. pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. All assays were performed in a 96-well micro plate formal. Each reaction mixture 
contained 125] i L -8 (0.25 nM)or 125 IGro-aand0.5ng/mLof IL-8Raor 1 .0 ng/mL of IL- 
8Rf3 membranes in 20raM Bis-Trispropane and 0.4 mM Tris HCI buffers. pH 8.0. containing 
1 .2 mM MgS0 4 . 0. 1 mM EDTA. 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concentration of between O.OlnM and 100 uM. The assay was initiated by addition of '25i. 
IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with 1% polyethylenimine/0.5% BSA and washed 
3 times with 25 mM NaCl. 10 mM TrisHCl. 1 mM MgSO* 0.5 mM EDTA. 0.03 # CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplate liquid scintiHaii^n winter. The? 
.TO^jnaRWlL"?? Ra. or Type 1; receptor is also referred to herein as the^nor^rmissW^ ' "| 
receptor and the recombinant IL-8 RP. or Type II. receptor is referred to as the permissive * 
receptor. 



All of the exemplified compounds of Formulas (I) to (HI > noted herein in the Synthetic 
Chemistry Section, of Examples I to 150 plus the additional purchased compounds 
demonstrated an IC50 from about 45 to about <l ^mL in the permissive models lor IL K 
receptor inhibition. All of these compounds were also found to be inhibitors ol Gro-a binding 
a i aJ&Ml !hc ^IF^^^^.CpmiHJund I. ^rCarbox vpherivi)-? <-; chloro-i- 
meihylphcnyDurca was found to be aciivc ai about 75 |ig/mL 

The following compounds, generally tested at levels ol up to 45 pg/mL were found to 
not demonstrate levels of IL-8 receptor antagonism within the criteria set forth above at the 
dosage levels tested. These compounds arc: 
1 -(4-Chloro-alpha.alpha,alpha 

chlorophenyl urea 
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I -(6-Chloro-alpha,alpha,aJpha- 

chlorophenyljurea 
l-(2-MercaptophenyI)-3-phenyl-2-ihiourca 
l-(2-Hydroxyphenyl)-3-phenyl-2-thiourea 
3,3 > -(Carbonothioyldiimino)bis[4-hydroxybenzoic acid) 
m t m'-( 1 1 3-thioureylene)di(4-hydroxybcnzoic acid) 
I-(2-ToIyI)-3-(3-chloro-6-hydroxypheny])-2-thiourea 
l-I(2-Hydroxy-4-aminophenyI)>(3-phenyl>-urea 
N-(2-Carboxy^trifluromelhylpheny])-N , -(3-chlorophenyl)urea 
N-(2-Carboxyphenyl)-N'-(2^-dichlorophenyl)urea 

1- (2-Cari>oxyphenyl)-3-(2-Chloro-5-irifluoromethylphenyI)u^ 

2- [2-l3^4-Bromophenyl)urcidoJ^trifluororaethylphenoxy]ben acid; 
2-[2-[3-(4-ChIorophenyl)ureido]phenoxy]benozic acid 

2-[2-{3-(4^hIoro3-(trinuromethyl)phcnyI)urcido]phenoxy]benozic acid 
N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(raethoxycarbony])phenyl]-N , -phenyIurea 
N-[4-Carboxy-2-hydroxypheny]]-n'-phenyIurea 
N-(2-Hydroxy-4-nitrophenyl)«N'-(4-nitrophenyI)urea; 
1 -(2-Carboxyphenyl)-3-(2,6-xylyl)urea 

l-(6<:arboxy-2.4-dichlorophenyI)-3-(2A6-lrichIorophenyl)urea 

l-(2-CaitoxyphenyI)-3-(2,5-dimeto 

l-(2-Cart)oxyphenylV3-(2-melhyIphenyI)uinea ^ 

i-[(2-Hydroxypheny])-3-(2-methyl)-5-nitrophenyllurea 

l-(2,5-Dichlorophenyl)-3-(2-hydroxy-4-nilrophenyI)urca 

l-(2-CarboxyphenyI)-3-(4-chIoro-2-melhylphenyl)urca 

N-(2-phcnylsulfonylaminophenyl-N , -phenylurca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(4-eihoxycarbonylphcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2-ethoxycarbonylphenyi)urea 

N-(2-Hydroxy-4 : nitrophenyl)-N'-(3-ethoxycarbonyIphenyl)urca 

N-(2-Hydrcfxy4-ni^ 

N-(2-Hydroxy-4-nitrophenyl)-N , -(4-phenoxyphenyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N , -(4-propylphenyI)urea 

N-(4-Trinuromethy]-2-(4-niirobenzenesulfonyl)aminol-N-phcnylurca 

N-(3-Carboxyphenyl)-N , -2-hydroxy-4-nitrophenyl)urea 

N-(4-Triiluromethyl-2-(methylsuIfonyl)aniinol-lsr-phenylurca 

N-(2-Hydroxy-4-nitrophenyI)-N , -f2-{isopropyl)phenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2,6-dimelhylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-fluoro-5-niirophenyl)urea 
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N-(2-Hydroxy^-niUx>phenyl)-N # -(2-chloro-5-lrifluromcthylphcnyl)urca 

N-(2-Hydr<)xy-4-nitrophenyl)-N , -(2-mcthoxy-4-niirophcnyl)urca 

N-(2-Hydroxy-l-napihyl)-N , -(2-phenylphenyl)urea 

N-(2-Hydroxy-5-ethylsuIlonylphenyl)-N-(2-bri)mophcnyI)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N , -(4-phenylphcnyI)urca 

N-f2-hydroxy-3-naphlhyD-N-(2-mcthoxyphenyl)urea 

N-f2-hydroxy-3-naphlhyl)-N , -(2-phenyIphenyl)urca 

N-(2-Hydroxy-3-naphlhyl)-N , -(4-melhoxyphenyl)urea 

N-(2-Hydroxy-3-naphthyl)-N , -(3-trilluoromeihylpheny))urea 
1 0 N-(2- Hy droxy-3-naphlhyl)-N'-(4-pheny lpheny I )urea 

N-(2-(2-Carboxyphenylsulionylamino)phenyI)-N'-(2-bromophcny))urea 

N-(2-Hydroxy-3-phenylphenyl)-N'-(2-meihoxyphenyl)urea 

N-(2-Hydroxy-3-phenylphenyl)-N , -(4-meihoxyphenyl)urea 

N-(2-Hydroxy-3-phenylphenyl)-N*-(3-lriflouromeihylphenyl)urca 
15 N-(2-Hydroxy-3-phenylphenyl)-N*-(2-phenylphenyl)urea 

N-(2-Hydroxy-3-phenylphenyl)-N-(4-phenylphenyl)urea 

N-f2-|(2,5-Dichlorothien3-yl)suIfonylamino]phenyI]-N-(2-bromophenyl)urca 

N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2,4 dimeihoxyphenyDurea 

N-(2-HydroxyJAdichlorophenyl)-N-(2-chloro-5-trinoromelhylphcnyl)urea 
20 N-(2-Hydroxy-3-naphlhyl)-N , -(2,4dimethoxyphenyl)urea 

N-f2-HydroxyO-naphthyl)-NX2-chloro-5-lrinuommeihylphenyI)Mrca k 
'^N-*? -Hydroxy -3 ph0Styiph£ny!)-(N , -(24-dimcihoxyphcnyl)urca:}! ': 

N-(2-HYdroxy-4-!SopropylphcnyI)-N-(2,4-dimcthoxyphcnyl)urca 

N-(2-Hydroxy-3-phcnylphenyl)-N'-(2-chIoro-5-lrinuoromcthylphcnyl )urc;i 
25 N-(2-Hydroxy-5-nilrophenyn-N'-(2.4-dimeihoxypheny))urca 

N-(2-Hydroxy-5-niirophenyl)-N , -(2-chIim>-5-irinuon)mcihyIphcnvl)urca 

N-(2-Hydroxy-3-cyanophenyI)-N'-{4-mcthoxyphcnyl)urca 

N-(2-Hydroxy-3-cyanophcnyl)-N , -(4-phcriylphcnyl)urca 

N-(2-Hydroxy-3-cyanophenyl)-N'-(2.4 dimcihoxypbcny] mrca 
30- j^2:^Hydroxy-3-cyan^^ ... • 

N-(2-Hydroxy- S-phenylphchyn-N'-fZ-methoxyphcnyDurca 

N-(2-Hydroxy- 5-phcnylphcnyl)-N -(4-mcihoxyphcny))urca 

N-(2-Hydroxy- 5-phcnylphenyl)-N -(3-lriIlu()romeihyIphcnyl)urca 

N-(2-Hvdroxy- 5-phcnylphenyl)-N -(2-phcnylphcnyl)urca 
35 N-(2-Hydruxy-5-phenylphcnyl)-N-(4-phenylphcnyl)urca 

N-(2-Hydroxy-5-phcnylphenyl)-N-(2.3-dichlorophenyl)urca 

N-(2-Hydroxy-5-phcnylphcnyr)-N*-(2,4-dimeihoxyphcnyI)urca 

N-(2-Hydroxy-5-phcnylphenyr)-N'-(2-chloro-5-irillu(>romcthylphcn 
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N-rZ-Hydroxy-S-cthylsullonylphcnyD-N^-t^mcihoxyphcnyDurca 

N-f2-Hydroxy-5-ethyl.suHonylphcnyl)-N'-(3-trillu()rnmcihylphcnyl)urca 

N-f2-Hydroxy-5-elhylsuJlonylphcnyl)-N , -(2-phcnylphcnyl)urca 

N-(2-Hydroxy-5-eihylsulibny]phenyl)-N , -(4-phenylphcnyl)urea 

N-a-Hydroxy-5-ethylsu]fonylpheny!)-N , -(2.4-dimcihoxyphenyI)urea 

N-(2-Hydroxy-5-eihyLsullbnylphcny!)-N-(2-chhw(v5-lrifl U oromcthylphenyl)urea 
N-f2-Hydroxy-3.4-dichlorophcnyl|-N 1 -f2,4 dimeihoxyphcnyl) urea 

N-|2-Hydroxy-3.4-dichl()rophcnyl)-N , -[2-chloro-5.irinuoromcihylphenyl|urca 
N-f2-Hydroxy-3-naphthyl |-N -[3-trifluoromelhylphcnyl | urea 



Chcmotaxis Assay ; 

The in vitro inhibitory properties of these compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. Suppl 
I. Unit 6.12.3.. whose disclosure is incorporated herein by reference in its entirety. 
15 Neutrophils where isolated from human blood as described in Current Protocols in 
Immunology Vol I. Suppl I Unit 7.23. 1 . whose disclosure is incorporated herein by 
reference in its entirety. The chemoattractams 1L-K. GRO-a. GRO-p\ GRO-yand NAP-2 
where placed in the bottom chamber of a 48 multiwell chamber (Neuro Probe. Cabin John. 
MD) at a concentration between 0. 1 and 100 nM. The two chambers where separated by a 
20 Sum polycarbonate filter. When compounds of this invention were tested, they where mixed 

with the cells (0.001 - 1 000 nM) just prior to the addition of the cells to !he upper chamber. ^ 
[hcubaiion was allowed to proe^ foRbetwccn about'45 and 90 min ax aiwui 37<>C in a ^ 
humidified incubator with 59? CCh. At the end of the incubation period, the Mycarbonatc 
membrane was removed and the top side washed, the membrane was then sunned using the 
Dill Quick staining protocol (Baxter Products. McGaw Park. 1L. USA>. Cell which had 
chemotaxed to the chemokine were visually counted using a microscope. Generally, lour 
fields where counted for each sample, these number where averaged to sivc the average 
number of cells which had migrated. Each sample was tested in triplicaie and each compound 
repeated at least four times. To certain cells (positive control cells) no compound was added. 

negative control (unstimulated) was desired, no chemokine was added to the bottom chamber. 
The difference between the positive control and the negative control represents me chcmotactic 
activity of the cells. 



35 ElasLLse Reloasp.^s^y 

The compounds of this invention where tested for their ability to prevent Elastasc 
release from human neutrophils. Neutrophils where isolated from human blood as described in 
Current Protocols in Immunology Vol 1. Suppl I Unit 7.23. 1. PMNs O.XK x in* cells 
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suspcnded in Ringer's Solution (NaCI 1 IX. KCI 4.56, NaHC03 25. KH2P04 1.03. Glucose 
III. HEPES 5 mM. pH 7.4) where placed in each well of a 96 well plale in a volume of 50 
ul. To ihis plate was added the test compound (O.(X)I - I (XX) nM) in a volume of 50 ul, 
Cyiochalasin B in a volume of 50 ul (20ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed to warm (37 °C 5* C02, 95% RH) for 5 min before IL-8, 

GROa. GROP, GROyor NAP-2 at a final concentration of 0.01 - 1000 nM was added. The 
reaction was allowed to proceed for 45 min before the % well plate was cenuifuged (8(X) xg 5 
min) and l(X) ul of the supernatant removed. This suppernatant was added to a second 96 well 
plate followed by an artificial elastase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova 
H) Biochcm. La Jolla. CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 
saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350. 
Milliporc. Bedford. MA) and data collected at 3 min intervals according to the method of 
Nakajima el al J. Biol Chem 254 4027 ( 1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro- Val-AMC degradation. 

15 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the arc can, using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein arc to be construed as merely illustrative and not a 

limitation of the scope of the present invention in any way. The embodiments of the invention ; 
%wM*te.JPi> - vyhich;^cxciusiye : pmpcrty or privilege is claimcd are defined as-fuOcftv's. JSffi 
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I A method of treating a chemokinc mediated disease state, wherein the chemokinc binds 
to an IL-8 a or P receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula: 



wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

R i is independently selected from hydrogen; halogen; nitro; cyano: halosubstituicd C i . | o 
alkyl; C i . io alkyl; C2- 1 0 alkenyl; C i . | o alkoxy; halosubstituted C m 0 alkoxy; azidc; 
S(0) t R4: hydroxy; hydroxy Cj^alkyl; aryl; aryl Cm alkyl; aryloxy; aryl C|-4 alkyloxy: 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic Ct^alkyl; hctcroaryl C| -4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclicC2- 10 alkenyl: NR4R5; C2- 10 
alkenyl C(0)NR4Rs; C(0)NR4Rs; C(0)NR4Rm: S(0) 3 H; S<0) 3 R 8 ; C M0 alkyl 
C(0)R 1 1 ; C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 ; C(0)R ] | ; C(0)OR j 2: 
OC(O) R 1 1 : NR4C(0)R 1 \ ; or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membercd unsaturated ring; 

1 is 0. or an integer having a vaiuigLGf ? or 2: . , t ,-,^ » v 

s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C|_4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|_4alkyl. optionally substituted heteroaryl. 
optionally substituted heteroaryl Ci^alkyl, heterocyclic, heterocyclic C|_ 4 alkyl. 01 R 4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member mu: 
which may optionally comprise an additional hctcroaiom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitro; cyano: halosubstituicd C\.\n alkvl: 
C 1 . 1 0 alkyl: C2- 10 alkenyl; C mo alkoxy; halosubstituted C * 5 0 alkoxy; a/idi*: St ( >)|R 4 : 
hydroxy: hydfi^yC^ afylbx^ ahIC | .4 alkyloxy: heteniarvi: 

hctcmarylalkyl: hetcroarylC | .4 alkyloxy: heterocyclic. hctcrocydicC|-4alky]; aryl f "2- 10 
alkenyl; heteroaryl C2-I0 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R.s: C(0)NR4R5: C(0)NR4R 10: S(0) 3 H: S(0)3Rx: CVlO alkyl C(0)R 1 1 . 
C2- 10 alkenyl C(0)Ri |: C2- 10 alkenyl C(0)ORi | ; C(O)R) |: C(0)ORi2: OOOi R M : 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2>sO- or a 5 to 6 membercd 
unsaturated ring: 

n is an integer having a value of I to 3; 
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m is an integer having a value of I to 3: 
R8 is hydrogen or C | -4 alkyl: 
RloisCi-io alkyl C(0)2Rg. 

Rl I is hydrogen, C1.4 alkyl, optionally suhsiiiutcd aryl, optionally substituted ary) C | -4alkyh 
5 optionally substituted heicroaryl, optionally substituted heteroaryl C i -4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C|-4alkyl; 
R|2 is hydrogen, Cl- 1() alkyl. optionally substituted aryl or optionally substituted arylalkyl; 
or a pharmaceutical^ acceptably salt thereof. 

10 2. The method according to Claim I wherein the ionizable hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-OR2- -NH-C(0)R a , -C(0)NR6R7. -NHS(0)2Rb- -S(0)2NHR C , NHC(X)NHRh. or 
tetrazolyl; 

1 5 wherein R2 is a substituted aryl, heteroaryl. or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

Rft and R7 are independently hydrogen or a C 1 -4 alkyl group, or R6 and R7 together 
with the nitrogen to which ihey are attached form a 5 to 7 member ring which ring may 
optionally contain an additional hetcroatom which heteroaiom is selected from oxygen, nitrogen 

20 or sulfur, 

R a is an alkyl, aryl. aryl Chalky!, heteroaryl. hctcmaryl C|-4a!kyl, heterocyclic, or a^ 
J&t, hcierocycbe C | -4alkyl moiety, all ol which^ma>^bc cpijaniiiiy substriiiLcu; ^ 

Rb is a NR6R7. alkyl. aryl. arylC |-4alkyl. arylC2-4alkcnyl. heteroaryl. ** 
hctcroarylC|-4alkyl, hetcroarylC2-4 alkcnyl. heterocyclic, heterocyclic Ci-4alkvl. heterocyclic 
25 C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen: nitro: halosubstilutcd C|_4 alkyl: C|-4 alkyl: C|-4 alkoxy: 
NR9C(0)R a : C(0)NR6R7- S(0)3H. or C(0)OCi-4 alkyl: 
Ry is hydrogen or a C | .4 alkyl: 

R c is alkyl, aryl. arylCMalkyl. arylC2-4aIkcnyl. heteroaryl. hctcroarylC|-4alkyl. 
;-; 30 , hcicn:.as7lC2-4aikcnyl. heidrrijiychc. hcicro^ujc Ci r ^ 

moiety, all of which may be optionally substituted one 10 three times independently by halogen, 
nilro. halosubstituied C|-4 alkyl. C| .4 alkyl. C 1.4 alkoxy. NRt)O0)R a . C(0)NR6R7. 
S(0)3H. or C(0)OC|-4 alkyl 



35 



4. The method according 10 Claim 3 wherein the R2 is optionally substituted one to three 
times by halogen, nitro, halosubstilutcd Cj-io alkyl. Cj-io alkyl. C|- 10 alkoxy. hydroxy. 
SH. -CfO)NR6R7. -NH-C(0)R a . -NHS(0)Rb. S(0)NR6R7- C(0)ORs. or a icirazolyl ring. 
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5. The meihod according to Claim 3 wherein R is OH. -NHS(0)2Rb or C(0)OH. 

6 The method according to Claim I wherein R | is halogen, cyano. niiro. CF3. 
C(0)NR4R5. alkenyl C(0)NR4R 5 . C(O) R4R10. alkenyl C(0)ORi 2 . helcroaryl. 
hetcroarylalkyl . hcteraaryl alkenyl, or S(0)NR4R5. 

7. The method according 10 Claim 1 wherein Y is halogen, C ) -4 alkoxy, optionally 
substituted aryl. optionally substituted arylalkoxy. methylene dioxy. NR4R5. thioC|-4alkyl. 
thioaryl, halosubstitutcd alkoxy. optionally subsututed Ci^alkyl, hydroxy alkyl. 

8. The meihod according to Claim 1 wherein R is OH. SH. or NHS(0) s Rb and R | is 
subsututed in the 3-position, the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

15 9 The compound according to Claims I or 8 wherein Y is mono-subsututed in the 2'- 
position or 3"- position, or is disubstituted in the 2'- or 3'- position of a monocyclic ring. 

1 0 The compound according to Claims 1 . 8 or 9 wherein n amd m are each equal to I or 
more. 



10 



20 



35 



11. The method according to Claim I wherein R is a carboxylic acid. and.R j is hyd-tgep, 'X'/ ; j? 
■ - '^ti^]^su^u^2dTri the 4-p6sitioii. - - ~ .~Mv ' '. ""V ' ^ 

12. The method according to Claim 1 wherein the mammal is afflicted with a chemokinc 
mediated disease selected from psoriasis, or atopic dermatitis, asthma, chronic obstructive 
pulmonary disease, adult respiratory distress syndrome, arthritis, inflammatory bowel disease. 
Crohn's disease, ulcerative colitis, septic shock, endotoxic shock, gram negative sepsis, toxic 
shock syndrome, stroke, cardiac and renal repcrfusion injury. glomerulonephritis, or 
thrombosis, alzhcimcrs disease, graft vs. host reaction, or allograft rejections. 

1 3. The method according to Claim I wherein the compound, or a pharmaceutical^ 
accepatablc salt is: 

N-r2-Hydroxy-4-niirophenyl)-N-(2-mcthoxyphenyi)urca 
N-(2-Hydrox\ -4-nitrophenyl)-N , -(2-bromophenyl )urca 
N-(2-Hydroxy-4-nitrophcnyl)-N-(2-phcnylphenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcthylthiophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N , -('2.3-dichlorophcnyl)urea 
N-f2-Hydroxy 4-nilro phenyl) N-(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-nim>phcnyl)-N , -(2.3-melhyIcncdioxyphenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcihoxy-3-chlorophenyl)urca 
N-(2-hydroxy 4-nitro phenyl) N*-(2-phenyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N , -(bromophenyl)urea 

5 N-(2-Hydroxy-3-glycincmeihylestfircarbonylphenyl)-N'-(2-bromophcnyl)urea 
N-(3-Niiro-2-hydroxyphenyl)-NX2-bromophenyI)urea 
N-(2-Hydroxy-4-cyanophenyl)-N-(2-bromophenyl)urea 
N-(2-Hydroxy-3,4-dichlorophenyl)-N-(2-bromophenyl)urea 
N-(3-Cyano-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 

10 N-(2-Hydroxy-4-cyanophenyl)-N , -(2-melhoxyphenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N , -(2-phenylphenyl)urea 
N-(2-Hydorxy-4-cyanophenyl-N'-(2 t 3-dichlorophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyl)urea 
N-(2-Hydroxy-3-cyano-4-melhylphenyl>-N , -(2-bromophenyl)urca 

15 N-(4-Cyano-2-hydroxyphenyD-N , -(2-irifluoromethylphenyl)urea 
N-(3-Trifluoromelhyl-2-hydroxyphenyI)-N , -(2-bromophenyl)urea 
N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N -(2-iodo phenyl) urea 
N-(2-hydroxy 4-niiro phenyl) N , (2-bromo phenyl) thiourea 

20 N-(2-phenylsul!onamido)-4-cyanophenyl-N , (2-bromo phenyl)urea 
(E)-N-|3-[(2-Aminocart>onyl)ethenylJ-2-hyd 





N-(2-Hydroxy-3.4-dichlorophenyl)-N'-(2.3-dichlorophenyl)urea 



25 N-(2-Hydroxy-5-niirophenyl)-N , -(2,3-dichIorophenyl)urea; or 
N-(2-Hydroxy-3-cyanophenyl)-N t -(2.3 dichlorophcnyDurea. 



14. A compound of the Ibnnula: 




(ID 



30 E is optionally selected from 
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; or : the asterix * denoting 

point of attachment of the ring; wherein at least one E ring is present; 
or a pharmaceuiically acceptably salt thereof. 

5 15. A pharmaceutical composition comprising a compound according to Claim 1 4 and a 
pharmaceuiically acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 a or p receptor in a mammal, which comprises administering to said mammal an 

10 effective amount of a compound of the formula according to Claim 1 4. 

17. A compound of the formula: 



1 5 X is oxygen or sulfur: 

R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less. 
R| is independently selected from hydrogen: halogen: nitro: cyano: halosubstituiedC|-i<) 
alkyl: C | . in alkyl: C2- 10 alkenyl: C 1. 1<> alkoxy: halosubstiiuicd C | . )o alkoxy: azide: 
S(0) t R4: hydroxy: hydroxyC|-4alkyl: aryl: aryl Cm alkyl: aryloxy: arylCM alkyloxy: 
20 hcteroaryl : hetcroarylalkyl: heterocyclic. hetcrocyclicC | -4alkyl: hctcroarylC | -4 alkyloxy: 
ar>'l C2- 10 alkenyl: heteroaryl C2- lit alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2- 10 
-^alkentoOjI^Rs:^ ' 
C(0)R 1 ) : C2- 1() alkenyl C(0)R j ] . C2- 10 alkenyl CfO)OR | | • C(0)R 1 1 : C(0)OR 12: 
OC(O) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2) s O- or a 5 1*1 »> 
25 mcmbcrcd unsaturated ring: 

1 is 0. or an integer having a value of 1 or 2: 
s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, opuonally substituted Cm alkyl. optionally 

substituted aryl. optionally substituted aryl C|-4alkyl. optionally substituted hcicroarvl. 



(Y)n 
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optionally substituted heteroaryl C|-4alkyl. heterocyclic, heterocyclic | -4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may optionally comprise an additional heieroatom selected from O/N/S; 

Y is independently selected from hydrogen; halogen; nitro; cyano; halosuhstituted C|. 10 alkyl: 
C[- 10 alkyl; C2-I0 alkenyl; Ci-|() alkoxy; halosubstituted Cmo alkoxy: azidc; S(0) l R4. 
hydroxy; hydroxyCl-4alkyl; aryl; aryl C|-4 alkyl: aryloxy; arylC|-4 alkyloxy: heteroaryl: 
heteroarylalkyl; heteroarylC| -4 alkyloxy; heterocyclic, heterocyclic )-4alkyl; aryl C2-10 
alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic*^- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4Rio; S(0)3H: S(0)3R8: C|-m alkyl C(0)R 1 1 : 
C2- 10 alkenyl C(0)R] | ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : QO)OR 1 2; OC(O) R| |: 
NR4C(0)R 1 1 ; or two Y moieties together may form 0(CH2)sO- or a 5 10 6 mcmbcred 
unsaturated ring; 

n is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3: 

R8 is hydrogen or C | .4 alkyl; 

RlO is C|. 10 alkyl C(0)2R8; 

Rl 1 is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|.4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroary!Ci-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicCi-4alkyl; 

Rl2 is hydrogen, C I- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptable salt thereof. / 



18. A pharmaceutical composition comprising a compound according to Claim 17 and ;i 
pharmaceutical ly acceptable carrier or diluent. 

19. A method of treating a chemokinc mediated disease state, wherein the chemokme binds 
to an IL-8 a or p receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according 10 Claim 1 7 

20. A compound of,the formula; . / \ < 





NHS(0) 2 R b 



wherein 



X is oxygen or sulfur: 
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R a is an alky], aryl, arylC|-4alkyl. hctcroaryl. hetcroarylC|-4alkyl. hcicrocyclic. ora 
heterocyclic Ci-4alkyl moiciy. all of which may he optionally suhstiiuted: 

Rp is a NR6R7. alkyl, aryl. arylC | -4alkyl. arylC2-4alkcnyl. heicroaryl. hcicroarylC | -4alkyl. 
heicroarylC2-4 alkenyl. heicrocyclic. or heterocyclic C|-4alkyl. or a heicrocyclic 
C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen: nitro: halosubstiiuied C|-4 alkyl: Cm alkyl: C1-4 alkoxy: 
NRaC(0)R a ; C(0)NR6R7. S(0)3H. or C(0)OC|-4 alkyl: 

R6 and R7 are independently hydrogen or a C 1-4 alkyl group, or R6 and R7 together with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
contain an additional heteroatom which heteroatom is selected from oxygen, nitrogen or 
sulfur,, which ring may be optionally subsumed: 

R9 is hydrogen or a C 1.4 alkyl: 

R| is independently selected from hydrogen: halogen: nitro: cyano: halosubstiiuied Cj. 10 
alkyl: C 1 . 10 alkyl: C2- 1 () alkenyl: C 1 . 1 0 alkoxy; halosubstiiuied C | . 10 alkoxy: azide: 
S(0) t R4: hydroxy: hydroxyCi^alkyl: aryl: aryl C| -4 alkyl: aryloxy: arylC|-4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic. heterocyclicC|-4alkyI: heieroarylC|-4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4Ri(): S(0)3H: S(0)3Rx: C M0 alkyl 
C(0)Rj 1: C2- 10 alkenyl C(0)Ri j: C2-10 alkenyl C(0)ORj \: C(0)R| |: C(0)ORj2: 
OC(O) R 1 1 ; NR4C(0)R 1 1: or two Rj moieties logethcr may form 0-(CH2) s O- or a 5 10 6 
membcrcd unsaturated ring: 

i is 0. or an inieger having a value ol" I or 2: -i : ' ^ ' 

s is an integer having a value of 1 10 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1-4 alkyl. optionally 

substituted aryl. optionally substituted aryl Ci-4alkyl. optionally substituted heteroaryl. 
optionally substituted heteroaryl C | -4alkyl. heterocyclic. hctcroeyclieC | .4 alkyl. or R4 and 
R5 togcihcr with the nitrogen to which they arc aiiachcd form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niiro: cyano: halosubstiiuied C \. 10 alkyl: 

<•••- &M0 alkybC2-10 alkenyl: Cj. j(} alkoxy! halosubstiiuied e^Vfalko&y: azftle: S(0),Rli:- 
hydroxy: hydroxyCMalkyl: aryl: aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl: 
hcicroarylalkyl: heieroarylC | .4 alkyloxy: heterocyclic. hcicroeyclicC|-4alkvl: aryl C2- 10 
alkenyl: heteroaryl C2-K) alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5:C(0)NR4R5:C(0)NR4R|(): S(0)3H: S(0>3R«: C|.|n alkyl C(0)R| |: 
C2- 10 alkenyl C(0)R 1 1 : C2- 1 () alkenyl C(0)OR 1 1 : C(0)R 1 1 : QO)OR 1 2: OC(O) R 1 1 : 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2) s O- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3: 



WO 96/23157 



- 106- 



PCT/US96/02260 



m is an integer having a value of I 10 3; 
Rx is hydrogen or C | -4 alkyl; 
R|0isCi-m alkyl C(0)2Rx: 

R| I is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyh 
5 optionally substituted hctcroaryl, optionally substituted heteroaryl C | _4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C]-4alkyl; 
R 12 is hydrogen, C l-H) alkyl. optionally substituted aryl or optionally substituted arylalkyl; 
or a pharmaceutical^ acceptably salt thereof. 

10 21. The compound according to Claim 20 wherein R i is substituted in the 3-posilion. the 
4- position or di substituted in the 3,4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 21 wherein Y is mono- substituted in the 2'- 
position or 3*- position, or is disubsiituled in the 2 - or 3 - position of a monocyclic ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Nilro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-l(2-Phenylsulfamido) 4-cyanophenylJ- N'-(2-bromo phenyl) urea 

,iy: 

N-(2-( Amino sulfonyl styryl) phenyl) N'-(2-bromo phenyl) urea 

2-|(3.4 Di-melhoxyphcnylsullonyl)amino| phenyl) N'-(2-bromo phenyl) urea 

25 N-(2-|(4-Acetamidophcnylsullonyl)amino| phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-lhiophcnc) phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Amino sulfonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea » 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N"-(2-hromo phenyl) urea 
N-(2-( Amino sulfonyl bcn/.yl) phenyl) N*-(2-bromo phenyl) urea 

30 N j 2-.( j ! 2-Q'rinuonwcthyl )phcnyl jstilfqny! |a f nino|r#h££yl |^'-(2^ 
N-(2-BromophcnylVN^2-dimcthyiaminosulfonylamino|phcnyl|urca 
N-|2-(Phencihylsullonylamino)phcnyl|-N*-f2-bromophenyI)urca 
NH2-|(2-Acetamido-4-mclhyllhia/a)l-5-y^ 
N-|2-|{2J-Dichloroihicn-5-yl)|suh 

35 N-|2-|(3.5-Bistrifluoromcihylphcnyl)sulfo^^ 

N-[2-l(2-Beny7l)sullonylamino|-(5-trinuoromcihyl)phcnyl)-N , -(2-bromophcnyl)urea 
N-| 2-[ 2-f 3-Nitrophcnyl)sulfonylamino)phenyl I-N'-f 2-bromophcnyl )urca 
N-|2-I2-(4-Phcnoxyphcnyl)sulfonylam!no|phcnyl|-N -(2-bromophenyl) urea 
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N-||2-(IS)-l()-Camphorsullonylamino)phcnyl|-N-(2-bromophcnyl)urca 
N-||2-(IR)-IO-Camphorsulfonylamino]phcny)|-N-(2-bromo P hcnyl)urca 

NH2-|2-(2-Nilro-(4-irinuoromethyl)phenyl) S ulfonyl a minojphenyl-N-(2-bromopheny]) Urc a 
N-|2-(2-AmimM4-trifluorornethyl) phenyl) sulfonylamino] phenyl)- N-(2- 

hromophenyDurea : or 
N-|2-(aminosuJfonyl phenyl) 3-amino phenyl) N -(2-bromo phenyl) urea. 

27. A pharmaceutical composition comprising a compound according to any of Claims 22 
to 27 and a pharmaceutical^ acceptable carrier or diluent. 



28. A compound of the formula: 



X 

)m 



H H \_/ 



(Ic) 
wherein 

X is oxygen or sulfur; 
X ) is oxygen or sulfur: 

R| is independently selected from hydrogen; halogen: nitro; cyano: haJosubstituted C M( ) 
alkyl: Cj.ioalkyl: Cmo alkenyl: C|.| 0 alkoxy: haJosubstituted C M oalkoxy: azidc: - 
SfOfoR* hydroxy: hydroxyQ^kyUa^lj aryl C U alkyl; arvioxv: aryl -Cm alkyloxy: 
hctcroaryl: hetcroarylalkyl: heterocyclic, heterocyclic ]-4alkyl: hctcroarylCi -4 alkyloxy: 
aryl C2- | o alkenyl: hctcroaryl C2- 10 alkenyl: heterocyclic C 2 - 1() alkenyl: NR4R5 O 10 
alkenyl C(0)NR4R5: C(0)NR4R 5 : C(0)NR4Ri(>: S(0) 3 H: S(0) 3 R 8 : C M( , alkyl " 
C(0)R || : C 2 . 10 alkenyl C(0)R 1 1 : C 2 - 1(» alkenyl QO)OR 1 1 : C(0)R 1 1 : C(0)OR j 2 : 
000) R 1 1 : NR4CfO)R 1 1 : or two R t moieties together may form 0-(CH 2 ),;0- or a 5 to 6 
mcmbcrcd uasaluraicd ring: 

1 is 0. or an integer having a value of I or 2: 

s is an jfucger having. a vales of -1 .10 3: \^ > ^ 

R4 and R5 arc independently hydrogen, optionally substituted Cm alkyl. optionally 
substituted aryl. optionally substituted aryl C^alkyl. optionally substituted hcicroarvl. 
optionally substituted hctcroaryl C|_4 alkyl. heterocyclic, heterocyclic Cm alkyl. or R 4 
and R 5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hcicroatom selected from O/N/S: 

Y is independently selected from halogen: nitro: cyano: halosubstituted C M{ ) alkyl: Cmo 
alkyl: C 2 .|o alkenyl: d- 10 alkoxy: halosubsututed C|. | () alkoxv: azide: S(0),R4: 
hydroxy: hydroxy C | -4alkyl : aryl: aryl C , .4 alkyl: aryloxy : arylC , .4 alkvlox v: hcicroarvl: 
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heieroarylalkyl: heieroarylCi-4 alkyloxy: heterocyclic, heterocyclic Ci-4alkyl: aryl C2-I0 
alkenyl; hcicroary! C2-I0 alkcnyl: heterocyclic C2-I0 alkenyl: NR4R5; C2-|() alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R|(): S(0)3H; S(0)3R8: Ci - 10 alky) C(0)R | ) : 
C2- 1 0 alkenyl C(0)R 1 1 ; C2- 1 () alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C( 0)OR j 2: OC(O) R ] 1 : 
5 NR4C(0)R 1 1 ; or iwo Y moieties together may form 0-(CH2)sO- or a 5 lo 6 membercd 
unsaturated ring: 
n is an integer having a value of I to 2: 
m is an inieger having a value of I to 3; 
Rj{ is hydrogen or C 1 -4 alkyl; 
10 Rio is C i- 10 alkyl C(0)2R8; 

Rl I is hydrogen, C I -4 alkyl, optionally substituted aryl, optionally substituted aryl Cj-4a)kyl. 
optionally substituted heteroaryl, optionally substituted heteroaryl C ] -4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C]_4alkyl: 
Rl2 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
1 5 provided that: 

when n =1 than Y is substituted in the 2'- or 3'- position; 
when n =2 than Y is di-substituted in the 2- 3 - position; 
further provided that 

when X 1 is S, rn=l , R| is 4-elhyl, and n=l than Y is not 2-mcthoxy: 
20 or a pharmaceutical^ acceptably salt thereof. 

•••^i&^Lfrbiv 27. The a>mr*^nd according to Claim 26 wherein R nsrsubsii tilted m ihc 3-pr«itio»,: thr' f| 
4- position or di-substi luted in the 3.4- position by an electron withdrawing moiety. "*' v 

25 28. The compound according 10 Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
position or 3 - position, or is disubstitulcd in the 2' or 3' position of a monocyclic ring 

29. The compound according to Claim 26 or 27 wherein n amd m arc each equal u> i i>i 
more. 

30. A pharmaceutical composition comprising a compound according to any of Claims 2<* 
to 29 and a pharmaceutical^ acccpiable carrier or dilueni. 



31. A process lor producing a cyano phenol derivative of ihc formula: 
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OH 




wherein R | is as defined for Formula (I) above, which method comprises 



a) reacting a compound of the formula: 

OH 




R ' wherein X is halogen 

5 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount of 
dimethylamino pyridine. 



32. The process according to Claim 31 wherein the temperature is about 60 to ahoui 80 C. 
and X is bromine. 

10 
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Nm$m CLAIMS 

[received by the International Bureau on 16 July 1996 (i6.07.96); 
original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N-[2-dimethylarninosulfonylamino]phenyl]urea 

N-[2-(PhenethylsuIfonylamino)phenyll-N-(2-bromophenyI)urea 

N-[2-[(2-Ac*tamido^methylthiazoI^ 

N-[2^(23-Dichlorothien-5-yl)]sulfonylaraino]phenyl]-N-(2-bromophenyl)urea 
5 N-[24(3 f 5-Bisirifluororaethylphenyl)sulfonylarainoJphenyl]-N- 
N-[2^(2-Benzyl)sulfonylaminoM5-ti^^ 

N-[2-[2-(3-Nitrophenyl)sulfonylaminoJphenyl]-N , -(2-broraophenyl)urca 
N-[2-[2-(4-Phcnoxyphenyl)sulfonylaraino]phenyl]-N , -(2-bromophenyl) urea 
N-[[2-( I S)- l(K:araphorsulfonylamino]phenyl]-N , -(2-bromophenyl)urea 
1 0 N-[[2-( I R)- 10-Camphorsulfonylamino]phenyl]-N , -(2-broraophenyI)urea 
N-[2-[2-(2-Nitro-(4-trifluorom 

N-[2-(2-Araino-(4-irifluoromethyl) phenyl) sulfonylaraino] phenyl]- N'-(2- 

broraophenyl)urea ; or 
N-[2-(aminosulfonyI phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 

25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 and a pharmaceutical^ acceptable carrier or diluent. 

26. A compound of the formula: 




wherein 

X is oxygen or sulfur, 
X i is oxygen or sulfur, 

Rl is independently selected from hydrogen; halogen; nitre; cyano; halosubstituted Ci-io 
^yUGmoaifcyl;^^ 

S(0)tR4; hydroxy; hydroxyCi-4alkyl;aryl; aryl Cm alkyl; aryloxy; aryl Cm 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicCi_4alkyl; 
heteroarylC M alkyloxy; aryl C2-10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic 
C2-10 alkenyl; NR4R5; C2-10alkenyl C(0)NR4R5; C(0)NR4R5; C(O)NR4Rl0; 
S(0)3H; S(0)3R8; Ci- 10 alkyl C(0)R 1 1 ; C2- 10 alkenyl C(0)R 1 1; C2-I0 alkenyl 
C(0)ORi 1; C(0)Rn; C(0)ORi2; OC(O) Rl 1; NR4C(0)Ri 1; or two R\ moieties 
together may form 0(CH2)sO- or a 5 to 6 membered unsaturated ring; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 
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R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

substituted aiyl, optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl, 

optionally substituted heteroaryl C1-4 alkyl, heterocyclic, heterocyclic Q -4 alkyl, or 

R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroatom selected from O/N/S; 
Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io 

alkyl; C2- 10 alkenyl; Ci-io alkoxy; halosubstituted C i- 10 alkoxy; azide; S(0) t R4; 

hydroxy; hydroxy Ci^jalkyl; aryl; aiyl C1.4 alkyl; aryloxy; aryICj.4 alkyloxy; 

heteroaryl; heteroarylalkyl; heteroarylCi-4 alkyloxy; heterocyclic, heterocyclic Ci- 
10 4alkyl; aryl C2-l0alkenyl; heteroaryl C2-ioalkenyl; heterocyclic C2-10alkenyl; 

NR4R5; C2-loalkenyl C(0)NR4R5; C(0)NR4Rs; C(0)NR4Rjo; S(0)3H; S(0)3Rg; 

C1.10 alkyl C(0)Ri 1; C2.IO alkenyl C(0)Rj 1; C2-I0 alkenyl C(0)ORi 1; C(0)Ri 1; 

C(0)ORi2; OC(O) Rn; NR4C(0)R 1 1 ; or two Y moieties together may form 

0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
IS n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
R8 is hydrogen or Ci -4 alkyl; 
RlO is Ci-10 alkyl C(0)2R8; 

Rl 1 is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aiyl 
20 C 1 -4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C 1 - 

4alkyl, optionally substituted heterocyclic, or optionally substituted heterocyclic C ] , - 7 ^ .,- 
4alkyl: 

Rl2 is hydrogen, Cj-io alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
provided that: 

25 when n = 1 than Y is substituted in the 2 - or 3*- position; 

when n =2 than Y is di-substituted in the 2'- 3'- position; 
further provided that 

when X 1 is S, m=l, R] is 4-ethyl, and n=l than Y is not 2-methoxy; 
or a pharmaceutical^ acceptably salt thereof. 

2Q - ■ , — . ■• \ . , 

27. The compound according to Claim 26 wherein R 1 is substituted in the 3-position, 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2- 
35 position or 3 - position, or is disubstituted in the 2* or 3' position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n arad m are each equal to 1 or 
more. 
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30 A pharmaceutical composiiion comprising a compound according to any of Claims 
26 to 29 and a pharmaceutically acceptable carrier or diluent. 



5 31. 



A process for producing a cyano phenol derivative of the formula: 




wherein R, is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula 

OH 



-rX 




Rl wherein X is halogen 



with copper (I) cyanide, dimethylformamide. triethylamine and a catalytic amount of 
dimethylamino pyridine. «uuum oi 

30-C J^T"-^^^ M< ^^'^^-^«»«^ 

30 C, and X is bromine. 
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This international report has not been established in respect of certain claims under Ankle l7(2Xa) for the following 
1. [n Claims Nos.: 

LJ because they relate to subject mailer not required to be searched by this Authority . namely: 



2. 



□ 



Not.: 

be c a u s e t he y relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out. specifically: 



3. £x] Claims Nos.: 10, 27(rcnumbered 25). and 30 

because they are dependent claims and are not drafted in accordance with the second and third 



of Rule 6.4(a). 



Box II Observations where unity of invention b tacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please Sec Extra Sheet. 



1 . | | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | | As all searchable claims could be searched without clTtirt justifying an additional fee. this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. [ x| No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
1-9, 1 1-27 renumber to 25, 28 renumber to 26 and 27-29. 
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| j The additional search fees were accompanied by the applicant's protest. 
| ] No protest accompanied the payment of additional search fees. 
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BOX D. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

I. Claims 1-13. 20-24, 27(renumbered 25). 28(renumbcred 26). 27-30, drawn to methods and compounds thereof 
D. Claims 14 and 15, drawn to compounds and a pharmaceutical composition 
m. Claim 16, drawn to a method 

IV. Claims 17 and 18, drawn to compounds and a pharmaceutical composition 

V. Claim 19, drawn to a method 

VI. Claims 31 and 32, drawn to a process for making compounds 

The inventions listed as Groups l-Vl do not relate to a single inventive concept under PCT Rule 13. 1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: There are 
three different groups of compounds claimed with each group having basic structures considerably different than the 
others. Although all of the compounds (except those in the last two claims) have a common urea core, the variance in 
carbocyetic and heterocyclic rings of the core results in each group of compounds being distinct from the others. This 
is further made evident by the (act that the skilled artisan would not expect that the compounds of the three groups 
would have similar biological activity. Clearly, the three groups of compounds and pharmaceutical compositions, and 
the corresponding groups of methods, do not have a common technical feature and therefore lack unity of invention. 
Applicant should note that two sets of claims were numbered 27 and 28. Since it appears that the first set of claims 
were intended to be numbered 25 and 26, all four claim* have been examined for lack of unity. 
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